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ABSTRACT - , 

This report provides infcrnaticn afioiat. the number and * 
characteristics of doctoral lev.el engineers and scientists in 
primarily energy-r6la1^€d activities fcr 1S75. ,The data included are 
part of an attempt to. monitor the suppl^jr-^aud demand' of eneijgy 
technology professionals. Chapter titles iirb4ch indicate tte types and 
aruanqement of data \are: (1) Introducticn aria.pata Ease Eescription; 
(2) Degree Specialities, Employment Fields, and Biographical 
Characteristics; (3) Primary Work Activities and Types cf Employers;') 
(U) Regional Location jand Salaries; ard (5) D.S. Government Funding \ 
Sources. Appended is the survey quest^icnnaire used to gather: iThese \ . 
data and a list of doctoral degree specialties and emflcyment fields* 
Host of the data are pr^e^ented in tabular fcim Kith explanatory 
discussion in the text. \A section pr.esenting a summary' cf the data is * 
given. (MR) ' . ' > 
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FOREWORD 



The pursuit'Of "a vigorous research and development program to provide rene,w- 
able and other resources to meet U.S. energy needs in the next century"' is 4n 
important objective pf President Cartels National Energy Plan. A highly educated 
and motivated .pool of engineers and scientists must be available •for energy 
research and development if this objective is to be achieved. 
^ The present report provides, for the first time, information about the number and 
characteristics of doctoral level engineers and scientists in primarily energy-related 
activities. These data for the year ig^^^ii become part of the data base for a. 
progra/n of continuing studies on the emptevment and utilization of all^cientist^ 
' and engineers involved jn energy-related, actives. Information from these studies 



ire that adequate numbers of quali- 



yi\\\ help in^Jicate the actions ne6essary to er.^^ 

fied doctoral hevel scientists and enginQersjkre Available when needed to develop 
the nation's energy re^urces and lechnofoaies. 

Special recognition goes to Larry M. Blair, dak Ridge Associated Universities.^ 
who is responsible for the analysis and preparation of this report; and to the' 
National. Acad6[TW of Sciences— National Research Council for their assistance in 
data tabulations': ^ 




HIGIjlLIGHTS — ENERGY-RELATED DOCTORAL SCIENTISTS AND ENGINEER^, 1975 
Energy-Related and Total Doctoral Employment ^ . ^'^ 

Nearly 8 percent (20,850 otlfes.OOO) of the employed doctoral scientists and * J ^ ' ^ ^ ' 
engineers in the United State! in 1975 indicated they spent a significant portion 
of their professional time in energy- and fuel-related activities-. • 

Among the doctoral engineers and the earth, environment, and marine scientists, 

22 percent and 20 percent, respectively, were energy-related. • i 

Among the doct6ral physical scientists, 12 percent were energy-related, but 
among doctoral life, social, and other scientists, only 2 perofeht were energy- 
related. ' , ^ , 

Degree Specialties and Employment Relds } . 

Almost 80 percen.t of the energy-related scientists and engipeers' had doctorate . 

degree specialties in engineering or physical science compared with.approxi- 

mately*40 percent df all doctoral scientists and engineers. \ . 

Seventy-three percent of the energy-related doctorates were wor.king as either ^ J 

engineers or physical scientists compared withg^ly 35 percent of the total ^ 

doctoral population working as engineers or physical scient^s. 

High proportions of doctoral scientists and engineers employ^,* in th^ following 
fields were engaged in energy-related activities: plasma physics (62 percent), 
tftermodynamics and material properties chemistry (45 percent), geophysics 
(44 percent), applied geology (42^ercent), nuclear engineering (68 percent), fuel 
, technojogy/petrpleum engineering (8'4 percent), and mining engineering (60 
percent). . - " • 



Field Switching 

Both the total population of ^octorates and the energy-related population re- 
ported that about ^our out of five individuals were working in the same employ- 
ment field as their degree specialty. . • * 

Among the various degreij^ specialties, however, differences existed between 
the energy-related, population and the total doctoral population in th^ percentage 
working in the corresponding employment fields. For example, 89 percent pf 
the energy-related population who earnet! their doctoral degree \f) engineering 
were employed as engineers compared with 84 percent of all doctorates; 65 
percent of the energy-related population who earned their doctoral degree in 
mathematics were employed as mathematicians compared with 86 percent for all 
doctorates. 



^Primary Work Activity 

Forty-five percent.o{ the energy-related pdpulation reported research or develop- 
ment as their primary work activity versus 32 percent of all doctoral scientists. 
- ' and engineers. \ ' • . 

thirty percent of the energy-related population, reported management or ad- 
ministration as their primary work acjtivity versus' 20 percent o{ all doctoral 
scientists and engineers; * 

Ten percent of the energy-delated population reported teaching as their primary 
work activity versus 36 percent of all doctoral scientists and engineers. 

Type of ^^ployers 

Among the energy-related population, 56 percent worked in business or industry 
and 28 percent worked in educational institutions; in the total doctoral popular 



V. 
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• ■/■ - - ■ -i ... • 

/ - ■ •. ^ - ■ . 

tlon, 25 percent worked in business or industry and 58 percent v^prked in educa- 
tional institutions. . ' 

Geographic Location of Empioym^nt * ^ * ' / ' 

The Southwest, Mountain, and Pacific regions had relatively more employment 
(40 percent) of the-energy-r^ated doctoral scientists and engineers than of the 
total population of doctoral scientists and engineers (28 percent). California had 
the most energy-related doctoral scientists and engineers with 3000 (14 percent), 
Texas' was second with 1890 (9 percent). ^ 

Salaries ; r " , 

Thp median salary for all energy- related doctorates was 12 percent higher than 
th^ median^ salary for alhdoctoral scientists and engineers ($25,500* versus 
$23,1 00)., Median salaries vypre higher for energV-related doct5rates in all em- 
ployment fields except civil engi/ie'^Hng. 

U.S. Government Support " ^ • 

Forty-seven percent of the energy-related doctorates received U.S. government 
supportyersus 43'per<:ent for all doctoral scientists and e^igineers. 

Twenty-four percent of the energy-related doctorates rece^ived support from tTie/ 
Energy Research and Development Administration (ERDA) compeared with "4 
percent in tne tojtal population of doctoral scientists and engineers, the National 
^Science Foundation provided support to 8 percent and" the Department of 
Defense to 7 percent of the energy-related doctorates Who receivedU.S. govern- 
ment^support.\ ^ \^ 

ERDA at least partially supported 10,954 doctoral scienjtists and erigirreers in 
1975. PhysicistsXand engineers accounted for 33 percent any 30 percent, 
respectively, of the doctorates receiving ERDA support. Slig^^y,over one-half 
of the doctorates \receiving ERDA support were employed in educational 
institutions. \ 
■ \ 

Minorities, Women, and Non-U.S. Citizens ^ 

Compared with all doctoraj scientists and engineers, relatively fewer of the 
energy-relate^i population indicated their race/ethnicity as white, black, Ameri- r 
can Indian, or Rispanic, and relatively more indicated Oriental or other Asian: 

88.1 jDercent white among energy-rglated versus 89.4 percent ambng the totaM 

, 0.5 percent black, American Indian, or Hispafiic among energy-related versus 

1.6 percent among the total \ ^ 

7.7 percent Oriental or other Asian among energy-related versus 5.0 percent 
amonathe^'total • <r ' - 

Only 1.5 percent of the energy-related population were wome^n compared with 
8.5 percent for all doctoral scientists and engineers. Even in fields having higher 
percentages of women, the.energy-related population hab relatively fewer 

Nearly 9 percent of the energy-related doctorates were non-U, S. citizens versus 
approx[mately. 6 percent in the total population qf doctoral scien'\ists'' and 



t engineers. . ^ 

A substantial 'portion of the differences in the percentage for minorities, wonrren, 
. * * ' artM non-LLS. citizens dkn be attributed to the relative concentration of engineers 
^i;;- '* ^ ano'physical jfpientists within the energy-related population.'TherA arerelatively 

^ i . 'fewer blacks, Hispanics, American Indians, and ^omen but relatively more 
Orientals, other Asians, and n€)(n-U,S, citizens in engineering and physical.^ 
' / science, ^ * ^ 

-1^^-— - ' 9 ' 
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CHAPTER 1. 

^Introduction 9nd Dd'ta Baser description 

In recent years.^a growing concern has emerged over the adequacy of future 
energy resources. V response to this concern, the nation is currently expending ' 
considerable effort to analyze and debate the need for various policies and pro- 
grams to influence the future mix of energy brpdgctionrtitilization, and conserva- ' 
tion. ,' 

The United States Energy Research and Development Administration (ERDA) 
is developing an expanded data base to encompass the scientific, engineering, and 
technical personnel engaged in energy-rel^ited activities. These.data are used for 
manpower retsearch and to develop policy recommendations to hfefp meet energy 
iprogram needs, especially in research, development, and demonstration activitie 
This report provides information on one segment of eriergy-relatedvmanpoyw^^ 
the nation: doctoral level scientists and engineers who indicated that tfiifSevoted 
a significant proportion of their professional time to energy-related activities in 
1975. • ' . 

1.1 Data Source and Scope " ' ' 

This report was developed from data tabulations provided by the National 
Academy of Sciences-National Research Council (NAS-NRC).^ The" data vyere^' 
collected by NAS-NRC in a survey initiated in the spring 1975 with follow-ups 
during the summer and fall of tKe same year This survey was' sponsored by the 
National Science Foundation (NSF) and the National Institutes of Health <NIH). 

The survey sample was drawn from a universe of doctoral scj^ntists and engi- 
neers compiled by NRC. The universe/included persons who received their doctor- 
ates from 1930 through 1974 in the naturahand social sciences, mathematics aYid 
engineering, oV who had their doctorate in other fields^e.g., business, education, 
arts, and humanities, but who were subsequently employtad in scientific or'engi- 
neering f ields.^ 

Stratified sampling.was used to establish the survey sample base. This permitted 
collecting relatively larger samples of small subgroups to obtain reliable estimates 
for all subgroups. The survey sampi? was approximately 15 percent of the total 
universe. The sample, responses were inflated*, according to, the stratified sample 
sizes, to represent the total population of all doctoral scientists and engineers and 
the entire population^^s for each* subgroup. > 

The survey indicated there were approximately 279,400 doctoral scientists and 
engineers in the United States at the beginning of 1 9^5. The survey included infor- 
mation about doctoral degree specialties; employment fields; salaries; primary 
work activities; types of employers; sources of government support; and various 
biographical data, e.g., a^e, sex^ and ethnicity. Reported salaries were regular 
salaries based on a 12-month period. (Salaries were converted by NRC to 12- 
■ ■ . < • ■ .■ — ■ 



^ Unless otherwise noted, the data tat^ulatlons were provided by 
- Board on Human*Resource Data and Analysis 

Cdmmisaion on Human Resources - 

National Reseayib Council ' • 

2101 ConstitMtior^ Avenue 
. Washington. D,C. 20418 

'For details otthe NAS-NRC survey, including survey procedures and statements concerning the statis- 
tical significance oMhe sample data, see Doctoral Scientists \and Engineers In the United States, 1975 
ProW/e, 1976. Washington, DC: National Academy of Sciences. 
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mont{} equivalents when necessary, e.g., 9- or 10-month,, salaries for' college 
ptofessors.) ♦ 
' Appendix A shows the survey questionnaire. The detailed floctoral degree 
specialties and employment fields, as used in the survey, are listed in Appendix B. 

1.2 Descrlptloii of Energy-Related Doctoral Data 

In this report, en^gy-related is use'd to denpte the population of doctoral scien- 
tists and engineers who indicated in the survey that during February 1975 they 
' devoted a significant portion of their professional time to the energy and fuel 
problem area, one of several critical national interest problem areas from which 
respondents could chdfese. (The actual question from the survey, is reproduced 
in Figure 1.) The survey did not collept information pertaining to the proportion of 
time spent in energy- and fuel-related activities nor to the segment of the energy 
field in which the respondent might have been involved, e.g., ,fossil, 'npclear, 

* or solar. . , 

The survey iridicated that approximately 8 percent (oV 20,850) oif the 263,000 
^ employed doctoral scientists ^nd engineers devoted a significant portion of their 
time to energy- and fuel-related activities in 1975. However, this survey number 
does not provide a complete count of doctoral scientists and engineers with ehergy- 

* and fuel-related experience and training in the United States in 1975. Man/ indi- 
viduals who indicated another area of critical national interest, or who did not indi- 
cate any area, may have devoted a lesser part of their time to energy- and f gel- 
related activities in 1 975i^or may have engaged in energy-related work in prior years. 
Moreover, many doctoral scientist^and engineers who received-funds from energy- 
related agencies, e.g., ERDA'or the U.S. Bureau of Mines,^may have indjcated an 
area oth^ than energy and fuel, e.g., health, environment, defense, or even food 
production. * ^ 

The NAS-NRC survey of all doctoral scientists and engineers included employed, ' 
unemployed, and ttiose not in the labor force, although tabulation? on the energy- 

19. Listed below are selected topics of critical national interest. If you devoted a 
significant proportion of your professional time to any" of these.problem areas 
in February, 1975, please check the box for the one on which you spent the 
MOST time. 
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Food production and 






Education: 






technology ' . 






1 □ Teaching 


9 


□ 


jfenergy and fuel 




i 

□ 


2 □ Other 


■ 10 




Other mineral resources 


3 


Health 


.11 


□ 


Community development and 


4 


□ 


Defense 






services 


5 


t 

. □ 


Environmental protectiofi. 


12 


□ 


Housing (planning, design. 






pollutiOQ opntrol" 






construction) 


6. 


D 


Space" 


13 


P. 


Transportation, ct)mmuni- 




□ 


Crime prevention and 






cations 






control 


14 


□ 


Other, specify: ^28-29) 



FIGURE 1. NAS-NRC Sgrvey Questioti for Identifying. Energy-Related Doctoral 
Scientists and ingineerd, 1975 • / ' 
■ ■ ■■ ^ . ^ 

NOTE: 1975 Sun/ey of Doctoral Scientists and Engineers, conducted by the National Research Council 
with the support of the National Science Foundatiorv. See Appendix A for the complete questionnaire. 
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related populations wer^ limited to tfie employed dpctqral scientists and engineers. - 
Approximately 91 percent^ of the total population^ of doctoral scientists and 
engineers were employed in 1975, sp'some persons trained or experienced in the 
energy field may have bee'^n overlooked in the 9 percent without jobs. 

Finalfyi it should be noted tMkt some of the. subgroups in the eriergy-related 
populations wfere represented bytajrly small samples. The accuracy .of the count 
and characteristics of subgroups with small estimated populationV should be 
treated with some caution.^ . : 




' Thosersubgroups with sample sizes so small that itiey are not slallslically^ignificanl are noWTd m ihe^ 
tables. . \ ' - . ■ 



^ Degree Specialties, Employment Fields, and Biographical 
Characteristics 



Approximately 8 percent of the doctoral scientists and engineers indicated they 
were involved in energy-related activities (20,852 out of 262,991 );,however, in, many 
employment fields and degree speciallies the energy-relateb population accounted 
for much higher proportions of the doctorate population (Figures 2 and 3 and 
Tables 2-1a and 2-2a). In particular, the energy-related population accounted for 
just over 2a;percent of the doctoral degrees and doctoral employment in engineer- 
ing; approximately 20 percent in earth, environment, and marine sciences; ^nd 
approximately 15 percenftn physics (Figure 4). 

In many of the more narrowly defined employment fields, e.g., chemical engi'neer- 
ing, plasma physics, and applied geology, energy-related doctorates constituted^ 
from 30 percent to as much as 80 percent of the total doctoral population (Tables 
2-1b, 2-1c, 2-2b, and 2-2c). More specifically, two employment areas (engineering^ 
and earth, "environment, and marine. sciences) each had five fields in whjch over 25^ 
percent of those employed wer^involved in energy-related activities. The employ- 
ment fields wi}h the largest proportions of energy-related respondents were the 
engineering fields of mining (60 percent), nuclear (Sapercent), and fuel technology/ 
petroleum (84 percent). It should be noted that mining engineering is not shown 
separately in the tables in this section because less than 5 percer\t of the energy- 




FIGURE ^ Employment Field Distribution 
Energy-Related Doctoral Scientists and Engineers^ 
1975 Employed Population 



Fll&URE 3. Degree Specialty Distribution Energy-Related Doctoral 
Scientists and Engineers 1975 Employed Population 

related engineers w^ere employed in or had degree specialties in mining engineer- 
ing. 

As described abave, substantial proportions of the doctorates (15 percent to 80 
percent) in many ^gree specialties and employment fields were involved in energy- 
related activities. Thus, programs and policies designed to significantly change 
energy research, development, production, ^and utilization can potentially cause 
major irppacts inihe work activities and labpr markets for several types of doctoral 
scientists and engineers. Costs and timing for some energy-related programs 
could be adversely affected by shortages of doctoral scientists and engineers in 
several specific employment fields, at least in the shbrt-run. 

Let us briefly discuss the 16 percent to 40 percent of the mining, nuclear, and fuel 
techpology/petrolQum engineers who did not indicate they were energy-related. 
Part of this situatior)>fnay have been the result of individuals who simply neglected 
to respond to the question. But most of those who did not indicate they were energy- 
related probably indicated anothgr^area as their principal activity, e.g., teaching or 
mineral resources. Among the riucleiir engineers the nonepergy-related respon- 
dents could have been working in areas such as nuclear physics research or 
accelerators, which are not usually reaarded as energy- or fuel-related. 

The survey igdicate^ that app^oximai^ly 20 percent of the doctoral scientists and 
engineers were working in an employment field different from their degree spe- 
cialty, e.g., a person with a doctorate in engineering working as a mathematician 
(Figure 5 and Tabje 2-3a)» The range for erifergy-related doctorates reporting em- . 
ployment in the same field as their doctoral degree specialty was from 64 percent|| 
and 65 percent^for decrees in physics and mathematics,^ respectively, to 94 per-^ 

■ / ' 

^ Mathematics Includes various degrbe subspecialties and employment subfields, e.g., mathematical 
statistics, operations research, computing theory (see Appendix B for complete list). 



cent for degrees fn the earth, environment/and marine scienties. This means, for' 
example, that slightly less than two-thirds (2200 out of 3400) of the energy-related ^ 
doctorates with degrees in physics were working as physicists. 

The data tabulations do not show the number of doctoral scientists and engi- 
neers who had switched from their specific degree subspecialty to a different ' 
employment subfield in the same general field, e^, a person with a degree in ' 
nuclear structure physics working as a plasm^hysicist. However, within the 
energy-related population the data indicates that considerable numbers of doctor- 
•ates must have switched from t[^eir degree subspecialty tp a different employment 
subfield (T able 2-3e). Several energy-related employment subfields had two or three 
times- as many doctorates employed as had degrees in^he corresponding sub- 
specialty (e.g., plasma physics and applied 'geology) while employment levels in 
olher subfields were considerably less than" the number of persons who had 
degrees in the corresponding subspecialty (e.g., nuclear structuref physics and 
earth science). (See Table 2-3e.) 

Similarly, the data for tf^e engineering field indicate a large number of doctorates • 
had to be working in an engineering ^leld different from the one in which they * . 
received their degree (Table 2T3d). For instance, there wfere many.more doctorates 
employed as fuel technology/petroleum engineers than had degrees in these fields. 

' Percent 
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FIGURE 4. Energy-Related employment as a Percentage of Total Employme/it 
Doctoral Scientists and Ei^lneers, 1975 
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FIGURE 5. Degree Specialties and Percentage Workl^ig In Corresponding Employment Fields, 1975 

Doctoral Scientists and Engineers 

Evidence from other sources indicates considerable employment of doctorates 
with chemical engineering degrees as fuel technology/petroleum engineers.^ 

Thus, the survey shows that one out of five doctoral scientists and engineers was 
working in an employment field different from his degree specialty. In addition, the 
survey data indicate that a large number of the energy-related doctorates were 
working in employment subfields different from their specific degree subspecialty. 
It is not possible to estimate what proportion of this field switching wa3 forced 



2 Larry M. Blair and Gary de Mjk. 1975. "Background Analysis and* Data — Ph.D.. Manpower " An 
unpublished report to ERDA. 6ak Ridge: Oak Ridge Associated Universities. This study was con- 
ducted during the same period as the NAS survey. . 
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(e.g., lack bf adequate jobs in the field) and what proportion was voluntary/(e.g., 
more interestir^g work, better pay). The'essential point, however, is' that the evi- 
dence shows that many dbctoral scientists and engineers, in all degree specialties, 
have switched fields. New job opportunities will attract persons from otheHietds 
and will affect the relative supply of doctorates available in other employment 
fields. Allowances for field switching must, therefore, be considered in policy and 
planning activities. 

It should be noted that without further knowledge of the interqjctions in the labor 
market for doctoral scientists and engineers, the employment field and degrefe 
specialty data cannot be used to*deveIop relative supply and demand estimates; i.e., 
the data provide no clear-cut indications of job opportunities for various degree 
specialties.^ As an example, among the energy-related population a large percent- 
age of the doctorates in two employment fields — mathematics and the earth, 
environment, and marine scierices — earned their degree in other specialties. This 
would appear to indicate that a shortage of doctorates existed in these degree 
specialties, and, therefore, most doctorates with degree specialties-in mathematics 
and earth, environment, and marine sciences would hav^ found employment in 
their respective fields. This was^ctually the case in the earth, environment and 
marine sciences where 94 perc ^nt of the doctorates in this degree specialty were 
employed in trfe field. Howeve. , 35 percent, a relatively high proportion, of the 
doctorates in mathematics wer<i employed in fields other than mathematics. 
Thejast set of tables in this c lapter (2-4a and 2-4b) "review various biographical 

tion compared with all doctoral .scientists and 
engineers had a slightly loweV percentage representation of, whites, blacks, 
JHispanics, and American IndiansNand a somewhat higher percentage representa- 
tion of Oriental and other A^iaft^\The proportion of energy-related doctoral ' 
women (1.5 pertent) was conskde?Sii2)y^ than among all doctoral scientists 
and engineers (8.6 percent). Non-LTST^citizens were relatively more numerous 
among the energy-related population (8.8 percent) than among all doctoral scien- 
tists and engineers (5.8 percent). 

•A substantial amount of the differences in the proportions of the various minority 
groups, women, and non-U. S. citizens among the energy-related population com- 
pared with all doctoral scienftets and engineers was due t« the relative^ concentra- 
tion of physical scientists and engineers in the energy-related population. Persons 
of Oriental and other Asian heritage and non-U. S. citizens were more concentrated 
in the physical sciences and engineering while the percentage of women in these 
fields was quite small. These data reflect the virtual absence of minorities and 
women among the total population of dbctoral scientists and engineers. 



» Fo^amoredetaileddiscussionof theproblemsintisingthefieldswltchingdata'todevelop 
assessments see A/jyc/ear Sc/enceM Styn^^^ 

D.C.: National Academy of Sciences, pp. 114*117, * ? ^ * 



2.1 DEGREE SPECIALTIES 

TABLE 2-1a. Distribution of Degree Specialties 
' Enirgy-p^lated and All Doctoral Scientists and Engineers 
Employed^Populatlon, 1975 



■ ■ ■ ^ • . 

Doctoral Degree Spepialty 


Energy- 
Related 


\ \ Total 


Percent 
Efiergy-Related 
.f in Specialty 






• 9R9 QQ1 


' 7 Q 


Mathematics 


335 


15,290 


- . 2.2 ^ 


Physics/Astronomy . ^ 


3,422 , 


; '23,659 


14.5 . 


Chemistry 


4,514 


.40,272 


'l1.2 


Ejirth, Environment, and Marine Sciences 


1,851 


8,434 


21.9 


Engineering 


8,475 


40,059 


21.2 


Li^e Sciences ^ 


838 


65,334 


V 1.3 


- Psychology / 


76 


'28,054 


^ 0.3 


Social Sciences ' /""^ 

■ ' . ' ■ ■ ■ 


1,273 


36,796 


3.5' 


All Other (Arts and Humanities, Education, 
Business, and Other) . ^ 


53 


4,914 


1.1 


Degree Specialty Not Reported 


15 


179 


a 



^The sapple size was too small (less than five) to provide a usable estimate of the group's energy-related population in the 
employment field. That is,1he estimate of the group's population in the employment field was not significantly (^fferent from the 
sample size at the 95-percent confidence level. For further discussion of sampling procedures and sampling errors for the survey, 
see Doctoral Scienlists and Engineers In the United States, 1975 Profile, 1976. Washington. DC: National Academy of Sciences. 

SOURCE: Department of Cinergy, based on National Academy of Science data. 



Of the approximately 21 ,000boctoral scientists and engineers whb 
^ reported a significant part of tVieir time in energy- or 'fuel-related 
activities in 1975, almostfiO percent reported their doctorate specialty 
, in either physical sciences — physics and chemistry (38 percent) — or 
engineering#f41 percent). 

Approximately 8 percent of all doctorate$ reported spending a 
significant portiontof their time in energy-related activities. The 
degree speciafties or the energy-related population were propor- 
tionately more concentrated than the total population ia^hysics; 
chemistry; engineering; ,and the earth, environment, and marine 
sciences. 



.TAB|(.E 2-1b/ Engineering Deg>ee Speclaltlea: 
•Energy-Related and All Doctoral Scientists and Engineers 
Employed Population, 1975 



1 

Engineering Doctorai 




. n 




. -'—^ 


Percent 


Energy-Retated 




Total 


Energy-Related 


Degree Speciaity^ 


Number 


Percent 


Number 


Percent 


in Specialty 


Engineering, Total 


8,475 


100 


40,059 


'\ 100 


21 


Civil Engineering ^ 


567 


7 


O,O0 1 


Q 

o 


' '1 


Chemical Engineering 


2,435 


29' 


6,544 


16 


37 


Electrical Engineering 


793 


9 


8,014 


20 


■ 10 


Nuclear Engineering 


544 


6 


813 


2 . 


67 


Engineering Mechanics 


429 




"2,735 


7 


16 ■ 


Mechanical Engineering 


1,204 


i4 


4,540 


11 


27 


Metallurgy and Physical Metallurgy 


818 


40 


3,062 


8 


27 


. Other Engineering Specialties 


1,685 " 


20 


11,000 


28 


15 • 



^Each engineering specialty listed accounted for 5 percent or Dore of the energy-related engineering doctoral degrees. 

SOURCE: Department of Energy, based on National Academy of Science data. 



One out of five doctorates with degrees in engineering reported 
energy-related activities. As expected, those with nuclear engineer-' 
ing degree specialties were heavily concentrated in energy^related 
activities. . ' ^/ 

The chemical engineering degree specialty accounted for about 
three out of ten-^nergy-related respondents with engineering 
degrees. Mechanical. engineering was the second most commonly, 
cited engineering degree specialty, with one out of seven engineer- ' 
ing doctorates. 
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TABLE 2*1c. Doctor^al Degree Subspecialties For Physics; Chemistry; and Earth, Environment, 

and Marine Sciences 
Energy-Related and All Doctoral Scientists and Engineers 
.''Employed Population, 1975 




Doctoral Degree Subspecialty 

F^iysics, Total 
Atomic/and Molecular 
Plasmia \ , , 
Elementarv Particles . 
Nuclear Structure 
Solid State 

Physics, General * • 
All Other Subspecialties 

Chemistry, Total 
Analytical , 
Inorganic ^ 
Organic , 
Physical - 

All Other Subspecialties- ' 
Earth, Environment, and Marine Sciences, 
Total > . , ' 

Stratigraphy, SedimeiritatHbn ' ' ^ 

. Paleontology 

Structural Geology 

Applied Geology, Etc. 

Earth Sciences, General 

^Earth Sciences, Other 

All Other Subspecialties 



Energy-Related 
Percent 



Number 




1,851 
426 

. 99 
96 
127 
344 
406 
353 



Total 

Number Percent 



Pei^nt ^ 
Energy-Related 
in Sutfspecialty 



TOO 


. 23,659 


100 • 


15 




2,388 . 


10 


15 


' • 9 


714 - 


3 


41. 


9 


2,906 . 


12 


• 11 


1^ 


3,263 


14 


19 


22 


5,087 . 


22 


^ 15 


•6 J 




- 7 


12 


|26 


7,558 


32 


12 


100 


40,272 


100 


11 


8 


2,800 


7. 


12 


9 


3,535 


9 ■. 


12 


22 


14,961 


37 


7 


3^ 


' 9,955 


. '25 


18 


22 


' 9,021 


22 


11 


100 


. 8,434 


100 


22 


'23 


1,125 


13 


38 


5 • 


; 693 


8 


. 14 


6 


348 


4 


28 


7 


408 


5 


, 31 


19 


1,096 


• 13 


31. 


22 


1,993 - 


24 


20 


19 


2,771 


33 


13 



^Each doctoral decree subspecialty listed accounted for 5 percent or more^^f the energy-related 
doctoral degrees in the specialty area^ 



SOURCC: Departrhent of Energy, based on National Academy of Science datrfT 
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Two physics subspecialties — nuclear structure and solid state — 
accounted for 40 percent of all the energy-related population with 
physics degrees. Two subspecialties, physical chemfstry and organic' 
chemistry, alone accQunted for over 60 percent of the energy-related 
doctorates with degrees in chemistry. For the earth; environment, 
and marine sciences, the two broadly defined earth science sub- 
specialties (general and other) accounted. for over 40 percent of the 
energy-related respondents. The largest single subspecialty was 
stratigraphy/sedimentation. 

Over 40 percent of those with a degree sutospecialtv^h plasma 
physics were in energy-related ^activities. The largesr^proportion 
of energy-related doctorates within the chemjstry degree subspecial- 
ties was reported in physical chemistry. In the earth, environment, 
and marine sciertces degree area, four subspecialties all had over 25 
percent reporting energy-related activities. . 

■ .20 " ' 



TABLE 2.1d Degree Specialties Fbr Psychology. Social Sclehcels, Arts and Humanities, Education, 
^ and Other Relds . 

^f^^rgy-Related and All Doctoral Scientists and Engineers 
Employed Population, 1975 



Doctoral Degree Specialty^ 

Total, Psychology, Social Sciences, Arts 
and^Humanities, Education, and Other. 
Fields 

■> 

Psychology / 
Sociology , 
Economics/Econometrics 
Political Science, Public Administration 
International Relations 
Social Sciences, Other 
Other Degree Specialties 



Energy-Related 
Number Percent 



' total 
Number f^rcent 



Percent 
Energy-Related 
in Specialty 



1,402 


100 


69,943 


100 


2 


75 * 


5 
5 


28,054 
" 6,673 


40 . 
10 


._b 
1 


729 ' 


52 


11,390 


16 . 


6 


189 


13 . 


• 8,063 


' 12 


2 


69 


5 


1,504 


2 


5 


144 


> 10 


8,829 


13 


2 


120 ' 


9 , 


5,430 


8 


• 2 



^Each specialty Jisfed accounted for 5 percent or more of the energy-related doctoral scientists and engineers in the 
psychology, social science?, arts ana numanities, education, ana otner aegree specialties gspup. 
"Less than u,5 percent. ' • 

SOURCE : Dopartmont of Energy, bawd on National Academy of Science data, 

Qnl'y 2 percent of the population with degrees in psychology, social 
sciences, and other degree specialties reported significant energy- 
related activijties. those in the economics/econometrics degree spe- 
cialty reported the largest proportion in energy-r§lated activities; 

however, this was dnly 6 percent. Those with economics degrees 
also accounted for over one-half of the energy-related respondents 
in this group of degree specialties: 

The "other degree specialties" includes those individuals who re- 
ceived a doctorate in nonscience areas, e.g., arts and humanities, 
educatfon, or business, but who now worl< in an. engineering or 
scientific field. . . ' - 



2.2 EMPLOYMENT FIELDS 



TABLE 2-2a. Distribution By Employment Field 
Energy-Related and All Doctoral Scientists and Engineers 
Employed Population, 1975 













Energy- 




Energy-Related 


Employment Field 


Related 


Total 


fin Field 


Total, All Fields 


20,852 * 


262,991 


/ / .y 


Mathematics » 


i C Qi C 
ID.Ol!) 


O 7 


/ PJiysics/ Astronomy 


2,619 


17.880 


14.6 


Chertiistry 


3,434 . _ 


33,077- 


10.4 


Earth, EnvUbnment, and Marine Sciences 


' 2">402 - 


12,149 


19.8 


Engineering 


' 9.181 


41,616 


, 22.1 


Life Sciences 


748 


64,793 


1.2 ' 


Psychology \ 


. 78 


' 28,901 


0.3 


Social. Sciences v \ ^ 


1.091 


31,380 


3.5 


*^rts and Humanities \ 


. 17 . ' 


1,100 


a 


Education, Business, and Other Fields/ 


628 


11.858 


5.3 


Not Reported / 


208 


3.422 


6.1- 



'Sample size too small to permit meaningfu/ calculations of percentage distribution.. 

SOURCE: D«pai^tm4nt 6f Energy, bated on National Academy of Science data. 



Seventy-U^ee percent of the energy-related population wa§ em- 
ployed in tne engineering and physical science employment fields. 
The earth, environment, and marine scie^fces field accounted for over 
• 1 1 percent of the energy-related population. Energy-related doctoral 
scientists and engineers accounted for 15 percent to.22 percent of 
the employed doctoratphysicists; engineers; and earth, environment,^ 

and marine scientists. 

*■ 
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TABLE 2-2b. EhglneoFing Employment Relds • 
Energy-Related and All Doctoral Scientists and^tnglpeers 
Employed Populatloh, f 975 





* ■ 

Enecgy-Related 




ts)tal 


Number 


Percent 


Number 


Percent 


Engineering, Total 


9,181 


'100 


41 R1R 


1 UU 


Civil - ' ■ ' . ■ 


4l 


5 


2,408 


o 


Chemical 


1,921 


21 


5,133 


. ' 12r 


Electrical 


441 


5 


4,074 . 


10 


Nuclear 


1,176 


^ 13 


1,726 


. ' 4 


Mechanical 


1,143 


12 


3,980 


10 


Metallurgy and Physical Metallurgy 


533 


6 


2,166 


^ —5 


Fuel Technology/Petroleum 


635 


7 


759 


2 " 


Materials Science 


411 


5 


; 1,878 


5 


All Other Fields 


2,470 


27 


19,492 


47 



''ll'i^ilcl'^Dt^t^l'^'ir^ ^kP®'.'=*"'m°' °' engineering employment. 

SOURCE : Department of Energy,- bated on National Academy of Science data. / 

Chemical, rfuclear, and mechanical were thie three largest fields in 
energy-related engineering employment. Engineering employment in 
fuel technology/petroleum, metallurgy^ arid materials science each 
accounted for 5 percent to /'.percent of the energy-related engineer-' ^ 
ing employment. ' ''^^f-. , ' 

The energy-related resp^pclents accounted for substantial por- 
tions of the totals in several, fiferds. Two engineering fields — nuclear 
and fuel .technology/petroleum — had 60 percent or more of the 
employed in energy-related activities. (Mining engineering, not 
showri separately, also had 60 percent employed in energy-related 
actiyities.) In three other engineering fields (chemical, mechanical, 
and metallurgy), between 25 percentand 37 percent of the doctorates' 
reported energy-related activities. - 



Percent 
Energy-Related 
in Field 

22 fy 
18 

37 . " 
11 

68 ^ 
29 
25 
84 
22 
'13 



ERIC 



^3 



15 
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TABLE 2-2c. Employment Subfield^ for Physics; Chefcistry; and Earth, Environment, and Marine Sciences } 

.Energy nelated and All Doctoral Scientists and Engln^^^ 
Employed Population, 197S 













. r^erce/zr 


Employment Subfield^' \ < 


Fnero\i 


Related 






c nGr^y'nGignGu 


NumbBr 


Percent 


f Viir r lUGi 




til OUOTlGiU 


Physics, Total 


2,619 


100 


17,880 


1 \J\J 


1 R 


AtQmic and Molecular 


310 ( ' 


12 


1,149 


R 


07 


Plasma 


629 i 


24 


1 01*^ 


' ■ R 


R9 


'Nuclear Structure 


151 


R 


1 147 

1 , 1 *T # 


R 
0 


1 O 

lo 


Solid State 


51? 


20 


3.114 


17^ 


16 


Physics, General 


274 ^ 


f 0 


2,847 


16 


10 


All Other Physics Subfields 


743 . 


^ 28 


8,610' 


48 


9 . 


Chemistry, Total ; 


3,434 


100 


077 * 


1 nn 


in' 
1 u 


Analytical 


350 


10 


O, / Hfc 


"^11 

1 1 


Q 


Inorganic 


220 


5 


1 RHP 


c 


1 A 


Organic 


332 


10 


5 RQS 


17 
If 


R 
D 


Physical 


736 


; PI 


RR9 


1 1 


on 


Thermodynamics and Material Properties 


201 






1 




Polymers 


372 


11 


4,304 ' 


• 13 


9 


; Chemistry, General 


175 


5 


2,247 


7 


8 , 


^ ^Another Chemistry Subfields 


t,048 


31 


11,377 


• 34 , 




Earth; Environment, and Marine Sciences, 












Total 


2,402 


, 100 


12,149 


100 


20 


Geochemistry 


197 


8 


644 


5 


31 


Stratigraphy/Sedimentation 


229 


10 


694 


6 


33 


Geophysics (Solid Earth) 


469 


20 


1 ,066 


9 


44 


Applied Geology 


496 


• 21 


. 1,175 


10 


42 


Environment Science, General and Other 


*'236 


10 


2,508 


21 


9 


Earth Science, General and Other 


278 


11 


1,175 


10 


24 


• All Other Subfielcjs 


497 


21 


4,887 


40 


10. , 



'Each subfield listed accounted for 5 percent or more of the energy-related doctoral scientists for each employment field. * 

SOURCE : Department of Energy, based on National Academy of Science data. . . ' * 

Plasma physics and solid state physics were the largest employ- 
ment subfields t44 percent combined) for energy-related physicists. 
Within the energy-rel^ated chemistry employment field, physical 
^ chemistry was the largest subfield." Geophysics and applied geology 
together accounted for just over 40 percent of the ernployment of 
energy-related doctorates in the earth, environment, and marifie 
sciences areas. , ' 

.Over three-fifths of the plasma physicists were energy-relatedi 
Within the earth, environment, and marine sciences employment 
field, two subfields (geophysics and. applied geology) reported over 
^ 40 percept energy-related and another two subfields (geochemistry 
and stratigraphy/sedimentation) slightly over 30 percent energy- 
related; The fairly large subfield of physical chemistry had 20 percent 
reported as energy-related, and the relatively. small subfield of ther- 
modynamics and material properties had 45 percent reported as 
_ energy-related. 
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yTABLE 2-2d. Empldyment Fields for PsVcholdgy, Social Sciences, Arts and Humanities, Education^ 

^ and Other Relds 

Energy-Related and All Doctoral Scientists and Engineers 
V Employed Population, 197S ^ 



a 


Egergy-Related 




Total 


Percent ' 
. Energy-Relate^ 
m Field 


Employment Field 

* * ■'♦ ' 


Number 


Percent 


Number 


' Percent ' 


Total, Psyehofogy, Social Sciences, Arts 
and Humanities, Education, and Other' 
Fields 


1,814 


100 


73,239 


100 


3 


Economics/Econometrics 


590 


33 


8,675 




• ' 7, 


Politicaf Science, Public Administration 


171 


9. 


6,876 


"f 


■3. ■■ 


International Relations 


96 


5 


1,270 


2 


■■ ■ ■ 8- ■" ■ 


Social Sciences, Other 


97 


5 


14,559 


20" 


■ , I . 


Business Administration 


230 


13 


3,003 


4 




All Other Fields 


631 


35 


38,856 


53 


, 2 



^Each field listed accounted for 5 perc^ent or more of the energy<related total employment in this group. 

SOURCE: Department of Energy, based on National Academy of ScTence data. 

Among the fields shown in Table 2-2d, one out of thred of the 
energy-related dQCtorates (^90) reported jBmployrnfent tn'econpmics. 
Another 230 reported employment in the business administration 
area. 
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tli COMPARISONS OF DEGREE SPECIALTIES AND EMPLOYMENT FIELDS 

TABLE 2>di, Digree^Spaclalty and Corriiponding Employment Reld 
Eni/gif.A«/a(a(| and 4/i Doctoral Sc/enUtt} and fngfneera 
- ffflflfoyadpopu/af/on,1975 



Ooctonl Degree Specia/ly 



Enmment, 



fmplbyme/)(Fie/(l fofa/ Mafhe/nal/cs P/iysi'cs c!\mislff\ Hlme 
Total Employed for ' " , 



2G 

ERIC 



cnergy'nsimod 


on Dco 


335 


/ 

3,422 


4,514 


1,§51 


All DnrtftrfltM 

nil UUtlvlAlvg 


C\iC,<3<3 1 






40,2/2 


0 JAJ 

, 8,434 


MpinsfnaiicS' 








*• 




tnergy-neiated 


446 


217 


79 






All nortnrfltM 

nil UU^lUIAlgg 


10,019 


lOJOU 




0^0 

• ^42 


AA 

30 


. Physics 












CnAr/iii QaIa^ajJ' u 

tneigy*H8i8teci 


2,01 9 


9 


A AAA 

2,203 


188 


. 14 


All HnrforAfftQ 




fi7 


15,409 


707 

787 


84 


cnemistry' 


ft 










Energy-Related 


A lA i 

3,434 




28 


3,266 




^ All nAA^APAlA* 

All uoctoraiBs r 


33,077 


A 

3 


AA i 

294 


29,698 ■ 


1 
f 


tartn„Environnienl, 
























tnergy-neiaieo 


2,402 


. 18 


AAA 

200 


132 ' 


1,744 


All Doctorates 


12,149 


65 


1,211 


937 


7.421 

' fib 1 


Engineering 












Energy-Related 


9,181 


,60 


740 


732 


21 


All Doctorates 


41,616 


720 


3,486' 


2,580 


247 


Life Science / 












, EnergytRelaled 


748 




13 


9 


11 


'All Doctorates 


€4,793 


■ 323 


640 


2,7l5 


195 


Psychology and Social . 












Sciences ' . ' 


: ■•' ' 








r 


Energy-REIaied ,* ' 


1i169; 




14 


17 




• ^AIIDofclorates. ' . 


,,■60,281 


126 


197 


73 


49 


Other an^ No 'Fleport 












; Energy-flelaled • 


. 853 "' 


31 


yi45 . 


170 


60 


All Dbctorates . 


16,380 


806 


' 1,414- 


. 3,240 


350 


SOURCE; Dtpjftnint of Enirgy, bind.on Nitlonil AcKjimy of Sclinci diti. , > 



Eflgi'neen'ng Scime 



Ps/cholfigy Othpr 
andSoc/'al and Wo, 
Scimes Report 







1 

1 




8,475 


838 


•1,349 


68 


40,059 


65,334 , 


64,850 • 


5,093 


99 


10 


38 ' 


0 


1,323' : 


104 


441 


547 


186 


■ 12 ' 




7 

1 


1,249 


134 


4 


86 


100 


, 40 






502 


.2,403' 


19 


100 


178 


' 94 


30 


A 

w 


772 


1,362 


329 


62 




10 


44 


16 


33,755 


382 


^ 299 


147 


19 


'613 


71 


12 


518 


57,932 


2,162 


308 


49 


7 


1,057 


24 


'137 


486 


55^4 


3,759 


289 


4^ 


109 




1,803 


2,531 


6,142 


94 



TABLE 2-3b. Percentage of Doctoral Degree Specialty Reporting Same 

Employment Flefd 
EnBrgy-Related and All Doctoral SclantMs and Englneors 
Employad Population, 1 975 



Doctoral Degree Specialty 

Total, All Degrees* 
' Mathematics 

Physics 

Chemistry 

Earth, Environment, and 
Marine Sciences 

Engineering 

Life Sciences 

Psychology and Social 
Sciences 



1 

Percent Reporting Same En^ployment Field 
Energy-Related All Doctorates 



80 
65 
64 
72 

94 
89 
73 

78 



82 
86 
65 
73 

88 
84 
89 

86 



^Not including "Other and No Report" category for doctoral degree specialty. 
Source: Table 2-3a. 

SOURCE; Department of Energy, baie.d on National Academy of Science data. 

Both the energy-related and all doctoral scientists and engineers 
reported approximately 80 percent of the degree specialties working 
in the corresponding employment field. However, among the indi- 
vidual degree specialties the percentages differed by 5 to 21 percent- 
age points, except for phySics and chemistry. The differences in the 
percentages were especially large in mathematics and life sciences; 
both of these degree specialties had considerably more switching 
to another employment field ,for the energy-related population than 
for all doctoral scientists and engineers. 

Among the energy-related population, mathematicians, physi- 
cists, chemists, and life scientists all reported substantial Ty more than 
the average percentage for employment outside their doctoral degree 
specialty. Those who earned their degree in mathematics, physics, 
and chemistry who were not employed in their degree specialty all 
reported engineering as the most common field of employment. 
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TABLE 2-3b. percentage of Doctoral Degree Specialty Re^rtlng Same 

Employment Field 
^ Energy-Related and All Doctoral Scientists and Engineers 
Employed Population^ 1975 



Percent Reporting Same Employment Field 



Doctoral Degree Specialty 


Energy-Related 


n All Doctorates 

]• 


Total, All Degrees" 


80 . 




Mathematics 


65 . 


86 


Physics 


64 


,65 


Chemistry 


72 


73 


Earth, Environment, and 
, Marine Sciences 


94 


88 


Engineering 


89 


84 " . 


Life Sciences 


73 


89 


Psychology and Social 
Sciences 


78 


86 



®Not including 'Other and No Report** category tor doctoral degree specialty. 
Source: Table 2-3a. 

SOURCE: Department of Energy* based on Natton«l Academy of Science data. 

Both the energy-related and all doctoral scientists and engineers 
reported approximately 80 percent of the degree specialties working 
in the corresponding employment fieW. However, arhong the indi- 
vidual degree specialties the percentages differed by 5 to 21 percent- 
age points, except for physics and chemistry. The differences in the 
percentages were especially large in mathematics arid life sciences;^ 
both of these degree specia^tJes had considerably more switching 
to another employment field for the energy-related population than 
for all doctoi;al scientists and engineers. 

Among the energy-related population, mathematicians, physi- 
cists, chemists, andjife scientists all reported substantially more than 
the average percentage for employment outside their doctoral degree 
specialty. Those who earned their degree in mathematics, physics, 
and chemistry who were hot employed in their degree specialty all 
reported engineering as the most common field of employment. 



29 



TABLE 2-3c. Percentage of Employment Field Reporting Same Degree Specialty 
energy-Related and All Docto/al Scientists and Engineers 
Employed Population, i97S 



Percent Reporting Same Degree Specialty 



Employment Field ^ 


Energy-Related 


All Doctorates 


Total, All Employment Field^ 


83 


86 


Mathematics j 


>( 49 


78 


Physics f 


84 


87 


Chemistry ' 


95 ' 


90 


Earth, Environment, and ^ 






Marine Sciences 


73 


61 


Engineering 


— 82 . • 


81 


Life Sciences 


82 . 


89 


Psychology and Social Sciences 


90 


92 



^Not including "Other and No Report" for employment jield. 
Source: Table 2-3a. 

SOURCE : Departmerft of Energy, based or^ National Academy of Science data. 

Over one-half of the energy-related doctorates employed as 
mathematicians received theiV doctorate degrees in specialties other 
than mathematics. The next highest percentage of d^qtorate degrees 
received in a specialty other |han the employment-fielti occurred in . 
the earth, environment, and marine sciences group (27 percent). 
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TABLE 2-3d. Engineering Employment Fields and Degree Specialties 
Energy'Related Doctora Scientists andknglneers Employed Popx^tlon,1975 



Engineering 
Employment Field 

Fotai Engir^eerjng 
Percent 

Civil 
Percent 

Chemical 
Percent 

Electrical . * 
Percent ' 

Industrial. 
Manufacturing ' 
Percent 

Nuclear 
Percent 

Mechanical 
Percent 

Fuel Technology/ 
Petroleum 
Percent 

Mining > 
Percent 

Materials Science , 
Percent 

All Other Engineering 
Percent 



Doctoral Degree Specialty 



^mployrhent 
' Field 
Total 



57 



Mathematics Physifis^^^Chemistry 



60 
1 



5 

b 




13 



9 
b 



33 
1 



Earth 
Science 



740 


732 


21 


8 


8 






11 










9 


212 • 




_b 


11 




30 


19 




_b 


_b 






' 5 










237 


75 ' 




20 


6 




53 






-5 






37 


182 


15 


6 ^ 


29 


_b 


8 


16 


• 2 


_b 


_b 


_b 


35 


71 


1 


9 


17 


^b 


331 


141 


3 


12 


5 





Engineering 

7,555 
82 , 

410 
97 

1,695 
88 

392 

'89' 



. 52 
91 
840 
71 

.1.081 
95 

389 
6l 

. 113 
81 
304 
74' 

^2,279 
80 



Life 
Science 



13 
b 



Social ; 
Sciences No 
and Others. Report 



54 ^ 
1 



6 
b 



8 
b 



3 
b 



12 
b 



39 
1 



6 
b 



^Less than 0.5 percent. I ^ 

^Sample size too small to permit meaningful calculations of percentage distribution. 

VsOURCEf Department of Energy, based on National Academy of Science datb. 
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^ For all energy-related doctorates employed as engineers, 82 per^ 
cent had an engineering degree, and civil, mechanical, and industrial/ 
manufacturing engineering employmeni fields all reported over 90 
percent with engineering degrees. Among the energy-related.popula- 
tion, fuel tech nology/pietroleum,^ nuclear, and materials science 
engineering employment fields reported the lowest percentages of 
doctoral degrees in engineehng: 61 percent, 71 percent, and 74 per-- 
cent, respectively. Persons with a doctorate in chemistry accounted 
for virtually all the energy-related employment in chemical engineer- 
ing and industrial/manufacturing engineering not filled bV those with 
an Engineering degree, and also for sizable percentages of the fuel 
technology/petroleum, mining, and materials science engineering 
employment. Doctorates in physics accounted for sizable fjercent- 
ages of the energy-related employment of nucjear and "all other 
engineering." ^> . ' 



TABLE 2-3e. Physical Sciences and Earth, Environment, and Marine Sciences: Number Reporting Each 
^ Degree Subspecialty and Number Reporting Each Employment Subfleld 
Energy-Related Doctoral SclentMs and Engineers 
Employed Population, 1975 



PHYSICS 



CHEMISTRY 



Number Reportmp^ 
Doctoral 



Area^ 

■ r* ■ 


i Subspecialty 


Subfleld 


Area^ 


Atomic and 
Molecular 


357 


310 ^ 


Analytical 


Plasma 


r 

294 


629 


Inorganic 


Elementary 
Particles 


312 


75 


Organic 
Physical 


Nuclear 
Structure 


632 


151 


Thermodynamics 
and Material 
Properties 


Solid State 


. 740 


512 


Polymers 


General 


206 


274^ 


General 



Number epo rting^ 
Doctorah Employment 
Subspecialty Subfleld 



345 
424 
992 
t,758 

0 
9 

124 



.350 
220 
332 
736 

201 
372 
175 



EARTH, environment: AND MARINE SCIENCES 



Are^^ 

Geochemistry 

Stratigraphy/ 
Sedimentation 

Paleontology 

Structural 
Geology 



Number Rl^piorting^ 



Doctoral! 
Subspecialty 

72 
426 - 



96 



Employment 
Subfleld 

197 



229 
81 

112 



Area^ ^ . 

Geophysics 
(Solid Earth) 

Applied Geology 

Environment 
Science 

Earth Science 



Number Reporting^ 

employment 



Doctoral 
Subspecialty 



.46 
127 



5 

750 



Subfield 

469 
496 

236 
278 



ait must noted that the overlap between the number reporting a doctoral degree subspecialty and the number reporting an employmei 



nt 



subfield in the same area is not known. That is. it Is not possible to estimate, using the survey data; the number of doctoral degree subspeclaltv 
holders who were working in the same employment subfield. ' « « y ouu H«ui*my 

t>Each area listed accounted for at least 5 percent of the doctoral degrees in the specialty or 5 percent of the employment in the field. 

SpURCE: Dapartment of Energy, bated on National Academy otScjonce data. i , ' 
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It is not possible from the tabulations available to show the number 
working in employment subfifelds who earned their doctorate in cor- 
responding decree subspecialties in physics; chemistry; and earth, 

, environment, and marine sciences. However,, a comparison of the 
number in each degree subspecialty with the number Jn each cor- 
responding employment subfield for the energy-related respondents 
may indicate the probable direction of field switching in these areas 
(See Table 2-3e.) 

In physics. Jour degree subspecialties (atomic and molecular, 
elementary particles, nucldar structure, and solid ^ state V reported 
more doctorates working in energv-related activities than tfere were 
employed in the correspondin'g sumields. However, the situation was 
reversed for general physics and plasma physics — more employed 
In the subfields than there were doctorate degree^iolders. 

Within the energy-related chemistry area, analytjtal chemistry had 
a virtual balance between reported doctorate degrees and employ- 
ment; however, the other subfields had large differences between 

^ degrees and employment. For the energy-related respondents, J nor- 

' ganic chemistry, organic chemistry, and physical chemistry subfields 
all had two to three times more doctorate degrees reported than 
were employed. The chemistry subfields of thermodynamics/material 
properties, polymers, and general chemistry had substantially more 
employment than degree holders reported in energy-related 

•agltvrties. 

Eartl^ environment, and marine sciences fields that had substan- 
tially more employment than doctorate degrees reported in energy- 
related areas included geochemistry, geophysics, applied geology, 
and environment science. The converse, substantially more doctor- 
ate degrees than employment, was reported in stratigraphy/sedi-'' 
mentation and earth science. \ , 
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2.4 RACE/ETHNIC GROUPS, WOMEN, AND NON-U.S. CITIZENS EMPLOYMENT 

TA^LE 2-4a. Race/Ethnic Groups/ Women, and Non-U.S. Citizens by Employ 
^nergy-helated Doctoral Sclentists and Engineers 
Employed Population, 1975 • 



Employment Field 

Total Alt Fields 

Matbematics 

Physical Science 
Physics/Astronomy 
Chemistry 

Earth, Enviroijiment, 
Marine Sciences 

Engineering 
Civil 

Chemipal 
Electrical 
Nuclear 
Mechanical 
F^uei Technology/ 
' Petroleum 
All Other Engineering 

Life Science 

f 

Psychology and 
Social Sciences 

An other Fields 
and No Report 



Energy- ' 
Related 

^Total White 



RacelEthniC Group 



20,852 

446 

• 6,053 
2,619 
3,434 

2,402 

9,181 
421 

1,921 
441 

1.176 

1.143 



18,375 

399 

5,580 
2,341 
3,239 

2,268 

7,665 
219 

1,631 
399 

1,009 
863 



635 568 

3,444 2,97jB 

748 685 

1,169^ 1,062 

853 ^ '716 



Black 
52 

a 

a 



American 
Indian 

13 
a 



Hispanic Oriental 



52 



22 
a 



0 a 



_a ' 



1,309 
a 

215 
138 
77 

42 

978 
125 

187 

, a 

91 
220 

41 
305 



" Other 
Other and No 
Asian Report Women 



299 
a 

51 

'34 

a- 



202 
40 
41 

a 

.a 



69 



38 



752 
a 

144 
88 
56 

86 

307 
37 

43 

; 'a 

52 
53 



90 
35 

76 

85 



314 

13 

111 
40 
71 

25 
43 



'23 
48 

r 

58 



A/on-L/.S. 
Citizens 

1.837 

37 

445 
193 
* 252 

119 

. 1,046 
173 
181 
53 
98 
; 166 

a 

349 
61 

'69 

60 



^The sample size was too smaJI (i^ss than five In most cases) to provide a usable estimate of the group's energy-related |>opulatiori In the employment 

SOURCE: Department of Energy, bated on National Academy of Science da^. 
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Approximately 2500 pr 12 percent of the energy-related popula- 
tion belonged to a minority group or did not report their race/ 
ethnicity. Persons reporting an Oriental heritage accounted for over 
one-half of the nonwhite population. In the engineering.ertiployment 
specialty, 16.5 percent or 15t6 persons were in minority g(roups, and 
almost two-th irds 9f theseWere of Oriental heritage. Civil Engineering 
had, by far, the largest percentage reporting nonwhite for race/ 
, ethnicity (48 percent). 

Women accounted for about 1.5 percent of the ertergy-related 
employment in 1975. Although over 20^ercent of the Women were 
employed: in chemistry, this represented only about 2.percent of all, 
chemists. ' ? ^ 

Non-U.S.* citizens accountecl for almost 9 percent pf the energy- 
related doctoral employment in 1975. Almost 14jpercent of the agfi- 
cultural scientists (part of life scientists) and ovfer 11 percent of the 
engineersijwere nqn-U.S. citizens. Non-U.S. citizens accounted for 41 
percent of the civil engineers. v 



TABLE 2-4b..' F»efcentage of Employment Held by Race/Etlinic Groups, by Citizenship, and by Se" 

" (/ and ;«/ Doctoral Sclenl/sl8, " ' 

Employed Popi/f8t/on/t975 



Total, All Fields 

Energy-Related 
' All Doctorates • ' 

Mathematb . ; • . ■ 
. Energy-Related ' 
AII.Doctorales, : 

Physical Sciences ' 
Energy-Related 
All Doctorates 

Eartti,|nvironmenl, 
arid Marine Sciences 
$^ Energy-Relited' ' 
All Doctorates 



100 
100. 



100 



Energy-Rejated 
All Doctorates 

r' • . ■ 

Life Scientje's 



All Doctorates 

< Social Sciences 
• and Psycholbgy 



All Doctorates 

All Other Fields 
Report 
EnJrgy-Related 
jQctorates 



100 

100 89,2 
1 



















4 
1 




(PBmt'DiMiitmj 








:■■ >! ■ 


Non-Ill 






American • 








'Of/ier 




CiMs' 




Bkk , 






Other 


and Wo 


(Percen(of fPercanfof 


Mm 


hispaniC; ■ OmtsI 


f^'m 

/■ 


flepoff ■ 


, lotslj 


lofa/j 


8B.1 ' 


'0,2 , 




r 

0,2 • 




' ■ 


3.6 


1,5 


8.8 






0,2 .' ' 




4,1" 


0,9 


4,1 


8.6 


' 5.8 


89,5 . , 






; 


_a 


Ja 


_a 


),2.9 


8.3, 


88.K . 


0,8' " 


, 0,1 ^ ' 


0,5 


4,4 


09 




5.9 

0 

1 


6,8 , 

■ t 


92.2 




a 




3.6 


U.o 


0 k 

LA 


A A 

1.8 


, ' „ 
• 7,4 }. 


89,5 


0.9 


0.1 


■ 0.3 ^ 


4.5 . 


1,0. 


3.6 


-4,4 

j 


6.9 


94.4 






, _a. ' 
_» 


17 


.t 
.. V 


O.u 


* 1.0 


5.0 


92,9 / 


03 ' 


. a 


1.9 . 




4.U 


2:6 


6.5 


83:5 /, 




a 


■ . , 8, . 
'I't- 


10,7 ■ 


2.2 


\ . 


■■^ ns 




85.9 ' 


0.3 ' 


0.1 ^ 


, 0.3 • ' ' 


8,2 


18 






8.2 




•y' 


■ /, 














91,6 










f 

a 


A?' 


* 

* A i 

. 6.4 


8.2 


89,8 

1 .1 


1,1 


0,1 


0.4 


4.0 


0.8 


3.8 


11,2 


,5,e 


90.8 


_a 




a' ;.' ' 

v..,.;. 


_a 


. _a 


'I ' 


5.0 


5.9 . 


90,8 / 


1-2 




. ': *0,4;! ■:;;■■„■■■■ 


, i.9 


, 0.4 


.,5,t) ^ 


16,2 


3,4 








' ■ ;' " ' ' 












83i 


_a . 




\ ' L M'; , 


4,5 




10,0 


• ■ 


7.0 



2,1 



2.5 , 0.3 ■ 5,2 vlO.3' 



.3;l 



^Sample size was;tod.siTialfto provide an accurtt^ estimate; see the footnote to Table 2^; 

SOURCE; Deptrtmtnt of Energy, bind on>liilonai Academy of Science dat^ ; . ' ' .' . , ' 



The proportion of energy-related doctorates reporting- white* race/ 
ethnicity was slightly . less than for' all scientists "an,d /e^ng^ 
j(Table 2-4b). The nonwhite race/ethnicity ;^roup's within the ehergy- 
related population were proportionalely; more concentrated •1n^th<^ ' 
Oriental and other Asian race/^thnicity groups. A ^ubstahtial part of" 
this difference in the proportions of race/ethnicity groups, reported, 
for the en§r.gy-r6late,d.'population versus all doctoral scientists and 

<5etigineers can be traced to the concentration of energy-related erh- 
•pioyrhent among physicists, chemists, and engineers, all three 

;. groups having relatively; low proportions of honwHite race/ethnicity 

'.'^roijps. y . / - 

■.••The proportion of worrten 'Engaged in energy-related activities was' 
•only one-sixth (1.5 percent versus 8.§ percejftt) of the proportion 
: :f-^ported for all.docto;ral.soiehtists at}d engineer^. Approximately 80 
.percent of this difference can be explained, by the different' proper- ■ 
,. tions reported employed in energy-related activities for the i^ajor 
-employment fields and for the specific fields within engineering; 
physics; chemistry; social sciences; and earthv environment, and - 
marine sciences. However, the tabulations §'tin indibate the number of 
women employed in the energy-related area vyas ibout one-half of 
what it would hgye been if the' same pei^erit'sig^^^^^^ by 
specific employment field, were found in th^ enei^gy-jfrelate 
was reported among all doctorates. '-^^ \/ 

The proportion of non-U.S.^ citizens erhRio|ed irf energy^related 
activities wa)f somewh^t^higher (8.8 percent versus 5^8 percent) thans. 
that fpr a\\ doctoral scientists and engineers. The overall, higher 
percentage of non-U.S. citizens in energy-related activities re%wlts, 
to a large.;: extentj-rirrdjti the concentration of* the energy-related 
doctorates employfejdiri-physics, chemistt-y,'and 'engineering, all thfee 
fields having higher than average cdncentratidns of non-U. S.'citizens 
in the total population of doctoral scientists and en'gineers. 



Primary Work Activities and Types of Employers 

J : ; The most comm6r>pcimary work activities cited (Table 3-1 a) by the energy-related 
• population Wer^ applied research (27 percent) and management of research and 

viiJ^velopment (2rpercent). Applied research was the most common primary work \ 
activity in eight of the ten employment fields for the energy-related population. 
Managementpf research and development was slightly concentrated among engi- 

: ne5?rs and chemists. It should be noted that management could inclgde anyone * 

/.^frorri 3mall project supervisors to.top level managers or administrators. 
. . .rp. cpmparisQn with all doctoral scientists and engineers, the energy-related 
population, had. a higher percentape reporting one of the management areas as 

; their pTrimdry work activity, 20 percent and 30 per^cent, respectively. All of the per- 
centage difference in management was reported jn the area of management of 
research and development (see. Figure 6.) 

the -energy-related population also reported (Table 3-1 b) a higher percentage 
invoryed in total research and development (45 percent) than did all doctoral scien- 
tists and engineers (32 percent). This resulted from a much higher percentage of 

^the energy-related population involved in applied research and a slightly higher 
percjentage involved in development offsetting a lower percentage of the energy- 
rela»t^d population in basic research. 

Part of the concentration of the energy-related population in applied research S. 
and in managementpf research and development may be explained by the rela- J.^^ 
tively large proportion of engineers and chemisjts^n the energy-rel^Jed popjulatipji; 
both of these employment fields have re^iatively high proportions involve^ in thCse 
two primary work^activities. However, every employment field in the energy;r€Wted 
population reported a hicjlier percentage in applied research and in the rriarage- 
(nent of research and devgijjpment thgn>did the corresponding employment field 
among all doctoral scienti'$\$^'and engfioe6'r$. 

'The higher proportions i^ivolved in fhajiajgement and in research and develop- 
ment among the energy-related populajipn/compared with all doctoral scientists 
and engineers resulted partly from the highef percentage iif the energy-related 
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FIGURE 6. Primary Work Activity for Doctoral Scientists ahd Engineers, 1975 



population employed in prtvate business/Urdustny^SS percent versus 25 percent of 
all doctorates) and the lower percentage of the energy-related population em- 
ployed in educational institutions (28 percept versus 58 percent for all doctoratesV' 
Statistical analyses^ indicated that those employm^r^t.fields with relatively moro of , 
the energy-related population.emplpyed in private bu^ir;iess/industry (and.reiative)y 
fewer employed in educational institutions) in comparison wHh all dpctorates IH ? 
tho^e fields tended to have higher proportions reporting managenrteht and re- 
search and development. Among all doctorates the relatively larger proportion em- 
ployed in edacatjohaliirf^titut^ provided a much higher proportion reporting 
teaching (36 p^^^ v^^is only 10 percent of the energy-related population). 
. Within the ehi^r^y-r'^at^^ percentage of the population in each 

employment fi^jld "reporting primary work activities as management, ^especially 
management research and development, was related to the percentage of the 
population inihe empFoyment fields working in private business/industry and edu- 
cational institutions.2 For? each employment fjeld the prqportion of the energy- 
related population involved in management had a strong, positive correlation with 
the percentage employed in private business/industry and a string, negative corre- 
lation vjfith the percentage employed in educational institutions. The same strojnf^; 
correl^Tlons were also found for the percentage involved in the more narrowly cfe- " 
fi(i.ed;.p.r^ work activity of management oT research and development. 
;^{{"h'(a:;percentage distribution among employment fields of the energy-related 
popiiiation engaged in one of. the research a*nd^dervelopment areas did not have, 
any significant relationship tothe percentage distribution by type of employer. That 
is, employment in private business/industry versus educational institutions did not 
correlate with the percentage of the energy-related respondents reporting oni&of 
the areas in research and development. 

However, within the more narrowly defined primary Wor^k activities of basic 
research and applied res§?irch, the type of employer did have some relationship to 
the percentage of the pqjpulation reporting the primary work activity. There was a 
fairly strong, positive c9rr;eiation between the percentage of those in the employ- 
ment field engaged in tf^jb^research and the percentage ertiployed in education A 
institutions (and also a fairly strong, negative correlation to the percentage ertfif 
ployed in private business/industry). That is, those employment fields withJy^Ser 
percentages employed in educational institutions (and lower percJerTTa^e^^' em- 
ployed in private business/industry) tended to have relatively more of the0hergy: 
' related population engaged primarily in basic research. -ji^.;'' 

A weak, statistical relationship existed between the p^r^i^htage engageij lrr dp- 
plied research and^the type of employer. The percen&ge/i^ research 
had a weak, positive.oorrelation with the percentage em^y^'d in private business/ 
industry and a weak; negative correlation with the perceintage employed in edu- 
cational insrtijutlons. 

Tables SthHb and 3-1 d (detailed engineering employment fields and primary work 
activitfe^y show that the engineering fields tended to have the sahrie basic pattern as 



The statistical analyse were simple linear regressions of the form/ = a + /)x, wherey was the differ- 
ence by employment field between the percentage of the energy-related population and the percentage 
of all doctoral scientists and engineers reporting the primary work activity (either management or 
research and development) and x was the. difference between the percentage of the energy-related 
population and the percentage of all d^fctbral scientist and engineers employed In private business/ 
industry. The amount of variance explained was appfoximately 15 f^rcent. 

^he relationships were Identified using simple linear regressions* of the form y = a + /)x, where y 
^as the percentage of the employrtient field reporting the primary work activity and x-WaS the per- 
centage of the employment field working for private business/Industry or for educatlonaHnstltutlons. 
The 'simple statistical relationship Indicated one-third to almost ono-half of the variance In the per- 
centag^Aln managerhent among the employment fields pcfljld be explained by the percentage dis- 
tribution by type of employers. * . 




the science fields across the primary work activities. Civil engineers contrasted 
rather strongly to the other engineers by reporting substantially lower percentages 
engaged in managemeat and research. Almost all of the energy-related population 
primarily engaged in deyefopmept and in design were engineers. 

The second section in this chapter relates to the type of employers reported by 
the doctoral scientists and engineers (see Figure 7). As mentioned above, the ma- 
jority of the energy-related population was employed in private business/industry 
(56 percent) and just over one-fourth (28 percent) in educational institutions (Table 
3-2a). This contrasts sharply to the total population of scientists and engineers 
where nearly three-fifths were employed in educational institutions (58 percent>and 
one-fourth were employed in private business/industry (Table 3-2b). 

The percentage distribution of types of employers for the energy-related doc- 
torates varied somewhat across employment fields. In several fields over one-half 
of the energy-related employment was reported in educational institutions. In fact, 
the .data showed a rather strong pattern of energy-related mathematicians; 
chemists; earth, environment, and marine scientists; and engineers employed in 
private business/industry with the other employment fields conc'entrated in educa- 
tion and 1he federal government. The "all other fields" employment group was 
concentrated in private business/industry. The "all other fields" category included 
scientists and engineers working as business managers or administrators, which 
probably accounts for the high percentage of the group employed in private busi- 
ness/industry. 

The federal government employed over 20 percent of the energy-related popu- 
lation in four employment fields: earth, environment, and marine sciences; life 
science; economics; and psychology and other social sciences. All of these fields- 
tended to relate stronfgly to public policy oriented issues and research, i.e., to 
the impact of energy on the community and workers, rather than to directly ex- 
ploring questions of production and development of new energy sources and effi- 
ciencies. 



EMPLOYERS OF DOCTORAL SCIENTISTS AND ENGINEERS, 1975 




Energy-Related 
Total Population 




Educational 
Institution 



Business- Industry " ^"'^ ""'^ OthAr 

(civilian) ] 

FIGURE 7. Employers of Doctoral Scientists and Engineers, 1975 
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g 3.1 EMPLOYMENT FIELD AND PRIMARY WORK ACTlVlTY 



• ' TABLE 3-la. Employment Reld and Primary Work Activity 
£nefjy.flfi/aiedDocfora/Sc/e/if/8te8nd£nfl/neef8 , 
. Employed Popu/a(/on,f975 



Mamgemnt or 
Adwin'mtion o1 



Empio^mt Field , ' Tofa/ 

TotaUil Fields 20,852 

Percent 100 

Mathematics . 446 

Percent '100 

Ptiysics/Astronomy 2,619 

Percent 100 

Chemistry ,3,434 

Percent 100 

Earth, Environment, and 

Marine Sciences 2,402 

Percent 100 

Engineering 9,181 

Percent 100 

Lite Sciences 748 

Percent lOO 

nomics/Econometrlcs 630 

rcent 100 

ychoiogyand Other 

loclal Sciences 539 

Percent 100 

Other Fields and No 

Report 855 

Percent 100 



flesearc/i and 

Dei'e/opme/if Of/ier Both 
f 




4,313 
21 

41 
9 

359 
14 

912 
27 

440 
'1B 

2,209 
. 24 

98 
13 

54 

9 

55 
10 



1,344 553 
6 3 



. 8 
a 



'11 



24 39 

1 

125 90 
4 -3 



211 107 

9 4 

652 238 

7 3 

15 0 

35 27 
« 6 

29 .0 
5 



145 ■ 245 41 
17 29 5 



Hesmh and Dei^e/opmenf 
Basic Applied 

Hemrch flesearc/i Oevelopmnt 



2,559 
12 

52 
12 

822 
31 

683 
20 

351 
15 

319 
3 

. 202 
27 

46 

' 7 



16 



5,568 1,332 
120 



27 

913 
35 

1,035 
30 

789 
33 

2,207 

179* 
24 

191 
30 

52 
10 

82 

10 



67 
15 

35 
1 

113 
3 

37 
2 

1,065 
12 

13 
a 



Other 
'end No 

Design leech Comlt Report 



497 2,069 1,014 



491 



0 



10 

31 
7 

298 
11 

268 
8 

163 
7 

760 
8 

150 
20 

159 
25 



56 
7 



5 

55 
12 

20 
a 

,53 
2 

136 
6 

609 
7 

11 
_j 

36 
6 



66 
8 



1,603 
8 

^1 
14 

103 
4 

■ 155 
5 

168 
7 

631 
7 

.80 
11 

80 
13 



0- 184 28 107 
34 20 



218 
26 



^Sample size too small lo permit meaninglul calculations of percentage distribution, 

SOURCE; Oepirtmint of Energy, baitd on Natlonil Acidemv of Sciwce data, 



ERIC 
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Research and development was the largest primary work activity 
for all the energy-related employment fields except for "psychology 
and other social sciences" and for "other fields and no report." With- 
in the research and development area, applied research was the 
primary work activity for all but two employment fields. 

Management or administration was the second most frequent work 
activity, in terms of percentage, for six. employment fields. 

Energy-related life scientists, economists/ec(inometricians, and 
psycholpgists and other social scientists all reports sizable percent- 
ages in- teaching as the primary work activity. 

Engineers accounted'for virtually all of the employment in design, 
almost 80 percent of the employment in development, and over 60 
percent of the employment in consulting. 
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TABLE 3-lb. Percentage DIstrllMitibn of Primary Work, Actlvltiii by Employment Fields 
Energy-fleWed MdM 0octorBl^9!i^ and Cng/nee/s fmp/oyed Popu/at/on, im 




Adwlnistrsitionoi 



Emplo^mt field 

..Total, All Fields 
, ' Energy-Related 
All OoOtorates 

Mathematics 
Energy-Related 
All Doctorates 

Ptiysics/Astronomy 



flesearc/i attd 



flas/c . . Applied 

mi DevBlopmnt Other Both flesearc/)' Heseirch Development Design 



All Doctorates 



Energy-Related 
All Doctorates 

Eartli,:;Enyironment, and 
Marine Sciences -' 



ioo 

100 
100 

100' 

100 
100 

100 
100 



ICO 
100 



All Ddctorates 

Engineering -, " . 
Energy-Related 100 
All Doctorates 100 

liife Sciences 

Energy-Related 100 
All Doctorates 100 

Economics/Econprnetrics 
• Energy-Related 100 
All Doctorates 100 

Psychology and Other 

Social Scierices 
Energy-Related 100, 
All Doctorates 100 

Other Fields and No 
Report 

Energy-Related 100 
All Doctorates 100 



,.21 
11 


6 

,6' 


3 

3'' 


.12 
15 


27 

' 13 


6 

. \. 4; 


2 

1 


0 

.5 


J 
4 


_b 
2 


12 

•11 


. 27 
7 


15 


0 


14 
10 


_b 

2 


1 

. ,1 ; • 


3^ 

■ 1 1 

28 


• : 35 
■ 19 


• 1 ' 
3 

■ y 


_b 

1 


27 
19 


■ 4 
3 


3'"v' 


' : 20 


:30',v 

' ' [ ' < ' 


3.' 

■ ■• 

■ i.r ■ 


0 

V 


18 
13 






v'i ■ 

•15 
'•;f9 


- 1,33'':' 
.'. 18 ' 




V 0 

M 


24 

19' 


7 ■ 
.6 


3 
3 


3 
4 


. 24 
19 / 


12 " 
• 14 


"3 


13 
10 


J 
4 


0. 

'•2 . 


27 
. 28 


..>^.24 

' 13 


1 


0 
J 



10 
5 



17 
9" 



41 30 

13 



29 
22 




^ — • — — '■ -"'p—jj^^ Ml HI J work flQtivity, ' ] / ^ 

4 ( J ''Sartiple sra tod small to permit meaningful calculations of percentage distribujlon, ' 

g J^(^ '^P'"'""'* Entrpy, Dated or NitlonsI Academy of Scltnca dau. 



Compared with all doctoral scientists and engineers, those in- 
volved in energy-related activitiesreported much higher percentages 
in both management of research and development and applied re- 
search and a much lower percentage in teaching as primary work 
activities. These basic patterns appear in all of the major erhployment 
fields. ^ 

Several employment fields differed substantially from the general 
pattern of primary work activities reported for energy-related and all 
doctoral scientists apd engineers. Energy-related mathematicians 
reported much larger proportions in development and consulting. 
Energy-related chemists, physicists, and psychologists and other 
social scientists all reported relatively more doctorates involved jn 
basic research. 
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TABLE 3-1C. Engineeriitg Employment Raid and Primary Work Activity 
^mgj/'hM Doctoral mm and Englnm 
Employed Population, t975 

f 



Emplo^miit field 

Total, ^Engineering 
Percent 



'Msmgemntor 
Mmistration of 
Rmrch and 



flas/c applied 



M Wopfnenf OlDer flbth' flesearch Research Dmioptnm Des/gn Teac^ Comlts 



Percent 

Chemical , 
Percent 

Electrical 
Percent 

Nuclear 
Percent , 

Mechanical ' 
Perceijt' 

Fuel Technology/ 
Petroleum 
Percent 

Mining ' 
Percent 



9,181 
100 

421 

' 100 

1,921 
100 

44i 
100 

1,176 
■100 

1,143 
100 

635 
100 

139 
100 

411 
100 



Materials Science . 
'f Percent 

All Other Engineering 2,894 
f^ercent ioo 



2,209 
24 

38 
9 

462 
24 

88 
20 

314 
27 

225 
20 

183 
29 

32 
_a 

179 
44 

688 
24 



652 238 
7 3 

7 23 



319 2,207 
' ' 24 



185 

10 

62 
14 

119 

10 

44 

4, 

79 

.12 

■•15 



52 
3 

15 
a 

11 
_a 

23 



3 
0 

'40 
2 

.0 

19 
a 

41' 

4. 



12 12 



0 8 



141 91 
5 3 



40 
10 

167 
6 



"Sample size too small to permit meaningful calculations of percentage distribution 

SOURCE; Opirtment of Energy, bawd on Natlonit Academy ot Science data, 



30 

496 
26 

63 
14 

'227 
19 

, 319 
f 28 

. 153 
24 

33 
24 

140 
34 

746 
26 



1,065 
T2 

39 

. 9 

290 

15: 

44 

10 

133' 
11 

201 
18 



18 
a 



491 
5 

123 

,29 

79 

;4 

26 
a 

' 74' 
6 

78, 
7 



20 
a 



320 
11 



100 
3 



760 
8 

36 
9 

109 
6 

77 
17 

59 

5, 

107 
9 

45 

7 

33 
24 

14 
a 

'280 
10 



609 

■■ .7 ' 

82 
^19 

85 
4 

20 ' 



61 

7 



27 
a 



10 

_8 

223 



Other 
sridflo 



631 ' 

7 . 

,43- 
10 

123 
6 

46 . 

#. 

151^ 
13 

24 
a 



95 
15 



12 11 



138 • 
.5 



ERIC 



\ 



.50 



Management or administration was the most frequently cited prj-: 
mary work activity for five of the engineering fields. ResearjCh and ; 
development was 4he primary work activity for only threfe of: th^ 
^engineering field^^t? chemical, mechanical, and materials scierica^ 
plus the '\al I Qther engineering" ^roup. Applied research was the 
most f requent/prlmary work activity within . the research arid develop- 
ment are^i for all of the engineer!?^ fields ekcept civil. Among the 
engineering fields, electrical and nuning had the largest percentages 
Involved in teaching. ' . 
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i/np'/oy/nenff/eW 



; Energy-Related 
V All Doctorates 

, Civil' ; 
, Energy-Related 
' ..All Doctorates 

VCWmical 

.'/!*.Afi'i)octorates/ , 
llectrical 

Energy-Related:/ 

All Doctorates ' 

Nuclear 

•Energy-Related 
All Doctorates 

'Mectianical ''"['. 
^nergy-Related 
All Doctorates ' 

•■fuelTectinology/Petroltum 
,Energy-Re(ated 
AIID6ct#es 



• 24 

. 19 

• 9 

,. .:9 

.20.: 
: . ■■20; 

I ' ' » 

'"^•^■■27 
;.2S: 

: ' :V ,20 

/■■■^■■16'' 



3 

3 K 
I' 

a 

3.' 



3 

,4, 

0 
2 



10 
10 



5 



• 3 



OV 



14 

4 12 •, 4 , 
.10 - 



24 

•19 

7 

'7 



26 
18 

,14 
17 



12' 
14 




5. ,; '8 
3, /22 



5, 2 



'4 



' . '28 

■20 r ' 



9 
2 

15. ■ 
16v 

• 

,11 • 
•10 

18 
14 



29 
8 

4 



6 
6 

7 

'i 

';2 



■"f ..'v'"^ .. ' - '■■■■■.;.;. ;23 



Mining, 
^•Inergytejited 
;Vi<|I;Dp(!torites 

■ 'Matwifliji Science 



, All Doctorates 

'■h ' ' ' ■ 
All Otiier Engineering 

;?ipy-Re!ited. • 

; AiiioctoJ^jes 









0 


;:'24 


28 , 




V.,, _8 


0 


: :.i8 


44 ' ■' 




a 


10 ' 


'34' 


• 31 ■ 


'3 


' ,'"2 


t \- ■■■' 


29 












. 24 V 




3 


: 6- ' 


26 


20 




. . 4 


5' 


21 



■Of 



^ .ro ■ 



fi 



16 



9 f19 



15':; 
17',: 

38,. 



16 



■31 



6* 

i5 

7 
3 



•7 
16. 

24' 
26 



a 

13' 

10 
18 



•3 V 



'ICE: OantrtpNnt oJ'ErtWBV, biitd Qr,rJ«lor8l Acjdemy of Science diu 



..'•7, 
5 

.10 

6. 

'6 
7 

, I •' 
* Vi 

iii! 

13 
12 

a 

3 

15, 
14 

a 



■;0^ 
2. 

4. 




The energy-related engineering fields reported, the same general 
patterns for primary work activities, with some variations, as were 
reported by the total population. Energy-related civil engineers re- 
ported relatively more in development, design, and consulting activi- 
ties. Energy-related electrical ertgin'eers had a relatively lower per- 
centage in applied research, and energy-related fhining engineers 
relatively fewer in the management of research and development- 
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'3.2 EMPLOYMENT FIELDS BY TYPES OF EMPLOYERS * 

TABLE 3>2ai Emjloyment Field and Type of Employer 
' fnersy'ie/ated Doctor^ Sc/iiitiits and Engineers 
** , £mp/ojfetfPopii/a<lon,1975 



Effij^oy/nenf Field 



Total, AILPiBids 
'Percent 

Mathematics ' 
'.' 'Percent, 

Physics/Astronomy 
Percent . 

Chemistry 
• Percerit 



fiu#Ss ; M., Slafe 

.Or J(/iica(/ona/ Go^emmenl andLoca/ 

Tofa/ /ndus(o» ,,./ns%i/on' ,C/V/]/ah Gownmenfs 

' 11.744 



100, 

446 

■ 100 

2,619 
100 

'3,434 

lod-, 



Earth, Environment, and Marine Sciences 2,402 



Percent 

Engineering 
Percent 

Life Sciences 
Percent > 

Economics/Econometrics 
Percent 

Psychology and Other Social Sciences 
Percent 

All Other FiJds 
Percent 

No Report 
Percent 

^Less than 0,5 percen,!. 
'^Sample sje loo sm^l to permit meaningful osculations ol percentage distribution, 

SOURCE; Department of Energy, bawd on National Academy of Sdenci data, 



100 
9,181 

- 100 

748 

••.100 

630 
100 

539 
100 

645 
100 

208 

. 100 



280 

63 ' 

784 

2,238, 
65 

1,324 
. .55 
6,37i 
69, 

75 

^10 

173 

•"27. 

,55 
10 



5.845 
28 

140 ' 
3V 

1,414' 
54 

777' 
23 

465 

19', 

1,797 
.20 

438., 
■59 

250 
40 

354 

ee 

165 
22 



1,985 

■10 

24 
5 

216, 
8 

216 
6 

'4^9 
. 20 
' 598 
7 

154 

21;:^ 

128 V 
' 20' 

109, 
•20 

27 

^ 4 



165 

1 

0 
0 
0 

57 
2 

40 

, a 



16 

19 
b 




Over one-half of all the energy-related doctorates were employed 
in private business or industry. Ari additional 28 percent were em- 
ployed as faculty or staff in educational institutions. 

Considerable variation was reported among the various employ- 
ment fields for the different types of employers. Educational insti- 
tutions were the largest employers for physics, life scielrces, eco- 
nomics, and psychology and other social sciences. The U.S. govern- 
ment employed over 20 percent of the doctorates in four employ- 
ment fields. Engineering accounted for 35 percent of all employment 
in nonprofit organizations. 
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T^BLE Percentage Distribution, Employment Reld and Type of Employer 
fnerg/'Refated and 41/ Doctoraf ScMtt and fngineers 
Employed Popufatfoat975 



£mp/oyme/?ff/eW ' . , mi 

TotaUII Fields :" 

' Energy-Related 100. . 

All Doctorates ^ lot' ■ 

Mathematics • 

Energy-Related , ^ ,100 

AH Doctorates . 100 

Ptiysics/Astronomy 

Energy-Related , lOO;-' 

All Doctorates »100 ' 

Chemistry . • 

Energy-Related . 100 

All Doctorates , 100 , 

Earth, Environment, and Marine Sciences 

•Energy-Related joo 

All Doctorates 100 

Engineering 

Energy-Related 100 

All Doctorates IOq 

Life Sciences 

Energy-Related 100 

All Doctorates 100 

Economics/Econometrics 

, Energy-Related , , " joo 

All Doctorates ' -|00 

Psychology an« Other Social Sciences 

Energy-Relat^ I00 

All Doctorates ■ • , 100 

All Other Fields > ■ 

Energy-Related 100 

All Doctorates . 100 

No Report 

Energy-Related ' . loo 

All Doctorates 100 



Busim 
Industry 



56 

'• 25 

■ 63 
.14 

30 

■ 21 

'65 
50 

55 
24 

69 
52 

10 
13 

27 
12 

10 
9 

-•55 
28 

43 
29. 



Edmtml 
Mut'm 



28 
58 

"31 
79 

54 
"62 

23 
40 

19 

49, 

20 
35 

59 
68 

40 



66 

71 

26 
58 

22 



U.S. 
Qommm 
Civiliin . 



10 

' 7 



Slare 
and Local 
Qovements 



5S . 

"Less than 0.5 percent,' , 
E RJC^'"'''^ ^ ^^^^ '° meaningful calculations of percentage distributionr 

a^mum SOURCE; Oepirtmtnt of Enerjy, brad on National Acadtmy of Sclinci data. 



11 

r 

6 
5 

20 
18 

I 

7 
7 

21 
10 

20 
11 

20 
4 

4 
4 

_b 
4 



0. 



•2 

■4' 



ir/f MOth$r 
Orgsimtion , Employers 

» • 

5 

3 • 5 



8 
4 

5 
3 

2 
4 

4 

3 

9 
3 

a 

4 

J 

4 

10 
6 

17 

7 



0 
2 

J 
1 

J 
1 

_b 
2 

J 
5 

J 
4 

0 

10 

0 
2 

J 

10 



Energy-related doctorates reported over 50 percent of their em- 
ployment in business or industry while all doctorates reported over 50 
percent of their employment /n educational institutions. Consider- 
able variation from the general pattern was reported among the 
employment fields. For instance, physics/astronomy^ life sciences, 
economics, and psychology and other social sciences all had dis- 
similar percentages for energy-related and all doctorates employed 
in, business or industry and in educational institutions. 
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TABLE ^2c. Engineering Employment Relds and Types of Employers 
Energy-fle/afed Oocfora/ Scdm and Engineers 
Efflp/oye'dP^pii/a(/on,1975 , 



fmp/oy/nenfF/o/d 



Percent 

Civil 
Percent 

/ 

Chemical 
Percent 

Electrical 
• Percent 

Nuclear 
Percent 

. ';. Mechanldal ' 
Percent ' 

:, FuelTechnoloiif^Petroleurn 
. Pwcent _ 

^■^^'V Mining d f , 
vfercerit, 

ince 



Busims 
Or 

Mi industry instMm 



idmtionBi Qomnmt andioca/ 



40 
_« 

0 
0 

0 



12 
b 



• 9,181 


6,371 


1,797 


598 


, 100 


69 ' 


. 20 


7 


421, 


332 


'65 


24 


1O0. 


' 79 






1,921 


1,633':, " 




43 


too 


85 


. 10 ■■ 


2 . 


:;, 441 


, 241 ■ 


179 


21 


100 


. 55 ^ 


41 




' 1,176 


755 


. 256 




ibo 


■64 '„ : 


22 


8 


1,143 


712 ' 


235 


124 

11 


100 


62 


21 


/ 635 


513 


45 


60 


100 


81 


7 


9, ■ 


Mr 




, .. h 


'^■':':V.'33 ■ 


M ■ p ' ' I'' ' 'I.' 




,;\4i..; 




'■■'■256' 


■ 86 




' ioo 


62 


21, 


V;,''ifl/,;'';,v\.,''v-':i 


• A 2,894 


1,880. 


675 


. 177. " 


100 


65 


23 


6 . 



lisi'.thanO.Spercflnt. 



Ndnpro^it Mother 



355 
4 

0 



46 

2 ^ 

0' 

55 
5 

72 

, 6 

13' 

0 t 

51 ' 
12 

118 . 
4 



,20, .'V. 

0 '(■'■^'/^ 



0 

0 

0' 



20 
b 



'^m^ too mm permit meaningful osculations of percentage distribution. 

50UHCE: Department of Energy, bawd on National Acad^y of Science data, 
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Business or indiJs^ry was the largest employer for all the engineer- 
ing fields except mining, which reported educational institutions as 
the largest employer. The U:S. government employed almost one- 
fourth of the mining engineers, as well as a substantial number of 
'b'i|.i?lear, mechanical, and fuel technology/petroleum engineers. 
.Materials science engineers reported by far the largest percentage 
employed in nonprofit organizations; however, chemical, nuclear, 
mechanical, and "all pther engineers" also reported significant 
employment in nonprofit organizations. 
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R^^ional Location and Salaries 

The energy-related population i restates east of the Mississippi River accounted 
for 5^percentfrf4^e energy-related doctorates. However, compared with all doc- 
torsn scierjtis^and engineers, the energy-refated population was relafively concen- \ 
traied InAhree wsterh regjpjjs (Table 4-1a): the West South Centr^rsltates, the 
Mouhtefn states, and the' PaQjjfic states. These areas accounted for 40 percent of 
the energytrelated pQpt4;ia(t|bn: but only 28 percent of :all doctoral scientists and 
engineers |s0e als9 Figure ;8).;.^ ^v f ^ ^ ^ 

Galifornia had.jty fart);i0 iar9QSt energy-related ^^p^ with just over 3000 

•(14 percent). Four other 'states -^.tiBxa^ New Yorlt, Pennsylvania,. and Illint3is— . 
tiad between 1400 and 1900 energy-related doctorates, and the District of Colum- 
b\a had over 1100. These five states plus the District of Columbia accounted for 
slightly more than 50 percent of the energy-related population and approximately " 
40 percent of all doctoral scientists and engineers/: 

In several of the regions and jStates, 10 percent oF more of the doctorates were 
energy-related (Table 4-1c). In-^the West South Central, Mountain; and Pacific • 
reg^ns, 10 percent to 15 percent of the doctoral scientists and engineers were 
energy-related; in two states — Oklahoma and New Mexico — 25: percent were 
energy-related; and in 10other,«tates 10 percent to 15 percent were energy-related. - ' • 

As discussed in Chapter '2," when compared^lth all doctoral scientists and 
engineers the energy-related population was relatively concentrated in engineer-^ 
ing; physical science; and the earth, environment, and marine sciences. The per- 




FIGURE 8. Geographic Distribution of Energy-Related Doctoral Scientlst$ 
and Engineers, 1975 
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centageof engifteers and chemists in the energy-related population was larger tHhh 
in the totar<Joctorate popuiation in all nirre regions while the percentage of 
physicists ^nd earth, ©r||i|6nnient,. ^nd marine, scientists in the energy-related 
population was larger ii*^ight of nine' regions and in seven of nine regions, 
respectively. , • - 

Overtwo-thir^^S percen^of the energy-rejaled earth, environment, and marine 
scientists^ were ' located > three western regions — West South Central (798), 
M^pritain (362), and Pacific (500). these scientists accounted for about three out of 
t^ri .oi the energy-related dofctorates in the West South Central region and about 
.'two put of ten in the Mountain region (Table 4-1 b)» ^ 

Much of the regional location of energy-related doctorates can be Attributed to 
the concentration of the Oil and natural gas industry in the West South Central 
states and to the. presence, or absence, of ERDA multiprogram laboiBtories. The 
percentage of energy-related among all doctoral spientists and .engif^eers in each 
^region wais strongly influeinced by the number of doctorates ^ployed in ERDA 
multiprogram laboratories in the re^ion.^ As suggested above, thi&concentration of 
the oil and gas^ industry Tn Texas and Oklahoma appears to explain the relatively 
high percentage of energy-related doctorates among all doctorates in these states 
and in the West South Central region; however,, because pf a lack of data it was 
impossible tb establish this relationship by statisticaKanalysiS; Thus, th^a concen- 
tration of th# petroleum industry and the presence of five of the eighi ERDA- 
owned,, contractor-operated multiprogram laboratories in the three western re- 
gions explains much of the relative concentration of energy-related doctorates in 
these regions.^ . ^ 

The second part of this chapter provides mformation on salary levels. These, 
data collected by NAS were regular salaries for a 12-month period>for college 
professors or others on 9- or 10-month contracts, NAS adjusted the Salary to re- 
flect a- 12-month salary. - ' 

The median salary for energy-related doctorates was $25,900 and ranged from 
$22,300 for psychologists and other social scientists (excluding economists) to 
$30,300 for the "other fields" group that includes doctorates employed in busi- 
ness management and administcatijQJ3^(Table 4-^a). The salary at the tenth per- 
centile of all energy-related doctorates was $18,600 while it was $38,700 at the 
ninetieth percentile. Comparing tenth-percentile figures across the energy-related 
employment fields, engineers had the highest salary at $1^,700 while economists'^ 
had the highest salary at $55,/00 for the ninetieth percentile. 

In the energy-related population in general, chemists; engineers; economists; 
the earth, environment, and marine scientists; and persons employed in the^'other 
fields"^ group had highetr than average salaries for all percentile levels. Energy- 
related engin^rs' salaries varied substantially across thp engineering Employment 
fields with chemical, nuclear, fuel technology/petroieum, and materials science 
engineers reporting higher than average earnings. 



^The relationship was estimated using a simple linear regression of the form y= a+i)x. where y 
was the ratio of the energy-related population divided by all doctorates in each region and x was the 
number of doctorates employed jn the ERDA multiprogram laboratories in each region or the number 
jjf doctorates employed by ERDA in the case of the District of Columbia (Middle Atlantic region). The 
number of doctorates in ERDA multiprogram laboratories was taken, from Scientific-Engineering and 
Technician Manpower, Government'-Owned Contractor-OberBted Multi-Program Laboretories a report 
by Oak Ridge Associated Universities to the ERDAJuly iffTS. The data used in the report was collected 
approximately 3 months before the NAS survey. The distribution of ERDA mliltlprogramcJaboratories 
IS New York — 1 » Illinois — 1 , Tennessee — 1 » New Mexico — 2» California — 2» and Washington — 1 
Except the West South Central region, approximately 90 perceht of the variance in the percentage of 
energy-related doctorates among all doctorates across regions was related to the level of doctoral 
employment in the ERDA multiprogram laboratories by region. " 
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As would be expectefd, the t^e of employer and management as a primary work 
activity strongly influenced the relative median sal^rfes across employment fields 
for the energy-related population. The percentage employed in private business/ 
mdustry had a strong; positive correlation vyith the median salary across em- 
ployment fields, and:the>ercentage employed in educational institutions had a 
strong, negative Correlation with salgry levels. The/percentage involved in manage- 
ment as a primary work activity had a very stro/ig. positive correlation with the 
salary levels across employment fields.^ / ' \ ' 

A significant, positive correlation existed between the median salaries across the 
employment fields for theenergy-related population and the percentage of the doc- 
torates who had found employment in the sanhe; field ais their degree specialty 
While this mighj be interpreted as indicating ithe relative strength or weakness 
m demand for energy-relafted doctorates amohg thQ various employment fields, 
caution must be used as only approximataiy one-fourtti of t^ie variance in the 
median salaries across employment fields vCds related to the percentage of doc- 
torates employed in the same field as the ilegree specialties^ , . 

The median salary for the energy-rela^d doctorates was 12 percer\t higher 
than for all doctoral scientists and engir/eers ($25,900 versus $23,100), with 
mathematician's; earth, environment, and [nkrine scieotisfts; and the ''other fields"' 
group reporting -the largest differences i/i^ median saljaries (Table 4-2b).' Gorn« 
paring salaries by percentiles, the tenth Percentile salary for the energy^related 
population was )5 percent higher jhan fcir all doctorates, and the ninetieth per- 
centile salary for the energy-relat^ population was 10 percent hiaher than for 
all doctorates. / ^ . " 

A fairly strong, positive correlation existed between the median salary of all 
doctorates in the employment field arid the percentage of energy-related doc- 
torates within the employment field, pver 40 percent of the variance in median 
salaries across employment fields was related to the percentage of energy-related 
doctorates in each field.3 



'Based on the results of simple linear regressions of the formy = a +bx, wherey was the median salary 
of the energy-related population by employment field and x was the percentage employed In private 
business/industry or in educational institutions or reporting management as -a primary work activity. ' 
. 2Based on the results on a simple linear regression of the formy = a-fi)x, wherey was the median 
salary by employment field and x was thd'percentage of doctorates employed in the same field as 
their doctorate degree specialty. 

^Based on the results of a simple linear regression of the formy =^a+bx. wherey was the median 
salary of all doctorates in the employment field and x was the percentage of energy-related doctorates 
in the employment field. . . 
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TABLE 4.1a. Employment fay State and Region 
Energy.Refated ana Ail Doctoral Scientists af^d Engineers 
Employed Population, 1975 



Region 
and Sfafe 

New England 

Connecticut 

Maine ' 

Massachusetts 

New Hampshire ^ 

Rhode Island 

Vermont 
Middle Atlantic 

New Jersey 

NevyYork 

Pennsylvania 
East North. Central 
' llli/iois 

Indiaria 

Michigan 
. Ohio 

Wisconsin 
West North Central 

Iowa ^ I 

Kansas . ^• 

Minnesota . 
^Missouri 

Nebraska 

North Dakota 

South Dakota 
South^ Atlantic 
Delaware 

District of Columbia 
Florida 
■ G^^prgia : ; . , 
' .Maryland \\:,^ 
. North CaroJina : ' ; 
'Sdutfi Carolina :v 
Virginia . . - V. 
West Vlrgini3 



Energy-Related 


Number 


Percent 


1.035 


5.0 


328 


. 1.6 


31 


0.1 ^ 


594 


2.8 






^54 


03 


27 


0.1 


4.032 


V19.3 


933 


\.5 


1.625 


7,8 


1.474 


7.1 


3.240. 


15.5 


M.406. 


•«.7 


, V'' 198 , 


0.9 


546' 


2.6 


975 


' 4.7 


12,1, 


0:6 


481 


2.3 


'95 


0.5 .> 


44 ' 


0.2 


96 


. 0.5 


146 : 


0.7 


40 , 


0:2 


•45..^ ' 


. 0,2 


2.^6 


_a 
13.5 


281 


1.3 


1,117 


5,4 


154 V 


. 0.7 


. , 200: 




!'316 


1,5 


152 


0.7 


101 


0.5 , . 


394 


' 1.9 


91 


' 0.4 



Total 
Percent 

7.7 
1.8 
0.4 
M.4 

• a3 

0.5 
0.3 
\l9.9 
4.2. 
10.2 
5.5 ' 
16.4' 
4-7 
2.1 
3.5 
4.3 
. 1-9 
' 6.2 
,1,0 , 
0.9 
; 1.7 
1.7 
0:5 
0.2 
0,2 
17.6 
. .1.2 
3.5 
2.1 
1.7 
3.2 
2.1 . 
0."B . 

2.7:. 

. O.S : 



East^c 



Region 
and. State 

^.^outh pentral 
Ala"t).^a ■. 
Kentucky, 
/ 'l^iestssippi 
Tennessee' 
•West South Central' 
Arkansas 
Louisiana 
P'^'^^o'Tia 
Texas 
Mountain 
Arizon^ , ' - 
Colorado 
Idaho 

Montana • 
^Nevacfa 
New Mexico, 
lltah 

Wyorning ' 
Pacific 

Alaska ^ 
" California ; 
"Hawaii 
Oregon 
Washington 
' U.S. 'Pos^efesibhs 
All St*ates . 



EnerSy-Related 
Number Percent 



Total ^ 
P'erceqt ' 




20.852 




to Table 2-4a. : ^ 




The three Middle Atlantic region states accounted for the largest 
percentage of energy-related employment among the regions while 
California had by far the largest energy-related employment for any 
indivrdual state.. Employment in the states east of the Mississippi 
River totaled 57 percent of the energy-related population; however, 
energy-related doctorates were relatively more concentrated in the 
western states. The three western regions — West South Central, 
Mountain, and Pacific — had 40 percent of the energy-related 
doctorates versus only 28 percent of all doctorates. 



llBLE 4'lb. Employment Fields by Geographic Region 
' EnergyrAefated Oocmi Sclent/sfs antf Engineers ' 
Employed Popuf||pn,t975 



Geograp/w'cflegio/i' 

New England " 
Percent 

Middle Atlantic 
Percent 

East North Central 
Percent 

West North Central 
Percent - - 

gj^outh Atlantic 
Percent 

East South Central 
Percent 

West South Central 
Percent 

Mountain 
Percent 

Pacific 
Percent 

U.S. 





T 


















Astronomy C/)emislry 






150 ^ 


145 


100 


4 


14 






DO 


.416 


833. 


100 


2 


10 


21 




0/ 


369 


652 \ 


.100 


2 


11 • 


-.20 


HOI 


10 


56 


97 


100 

• 






20 


4,0UD 


bU 


'419 


43D 


.100 


2 


15 


15 




Dl 


.112' 


103 


100 


7 

r 


13 


12 


^,(09 




82 


397 


100 


^ 1 




15 


1,905 


39 ' 




255 


100 


2 


21 




3,756 


57 


617 


522 ' 


100 


2 


' 16 


•14'# 


16 
J 


* 

0 • 


■ 0 


0 ' 











Env'mm^t, 
and War/ne 

36 

-.3 

I 

193 , ' 
5 

195 
6 

35 
7 

268 

10 ■ 

15 
_b 

798 

. 29 ^ 

962 
19 

500 
13 

. 0 



515 
50 

2,109 o 
,52 • 

1.481 
46 

180 
' 37 

992 
35 

418 

, 49 

1,226 
45 

608 
32 

1,642 
44 , 

10 
b 







Othef 


Lite. 


andiSoc/a/ 


and Wo 




pc/ences 


Beport 


>0 


71 


64 


1 


7 


6 


OH 

01 


151 


M86 


2 




5 


i A A 


165 


177 • 


A 

4 


5 


5 


34 


25 


39 


7 


c 


8 


156 


344 


137 


c 
0 


i 0 


5 


65 


32 


40 


a 

0 , 




p . 

5 


29 


77 , 


71 


1 


3 


3 


81 

v 1 




00 


. 4 • 


5 • 


3 . 


143 


194 


81 


4 


* 5 


2 


0 


6 


'. 0 










1 



are shown 10 73516 4^13. 



stze was 

SOURCE: Dflpartment of Energy, bMd on National Academy of Science data. 



itionsof percentage distribution. 
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Employment in all regions was fairly diverse among the various 
fields, iand each region generally reflected the national distribution 
among the employment fields. Engineering was the largest employ- 
ment field in every region. Physics and chenriistry were either the 
secopd pMhird largest employment fields Jtt all regions except the 
West South Centraf and Mountain states. The West South Central 
region had a relatively low percentage for physics but had by far the 
highest percentage f^or earth, environment, and marine sciences. The 
Mountain states had the second highest percentage of employment 
in earth, environment, and marine sciences. In fact, two-thirds of 
energy-related earth, environment, and marine sciences doctoral em- 
ployment was i'rt.the West South Central, Mountain, and Pacific 
regions. / . 




VI 



TABLE 4-lc. Percentage Distribution, Employment Relds by Geographic Region 
Energy-Related and All Doctoral Scientists and Engineers 
Employed Population, 1 975 



Geographic Region^ 


Total 


New England 




• Energy-Related 


100 


All Doctorates 


100 


Middle Atlantic 




Energy-Related 


-100 


All Doctorates- 


100 


East North Central 




Energy-Reigted 


100 


*T"AjrDoctorate§^^-^^_ 


100 


West North Central 




Energy-Related 


100 


All Doctorates 


100 


South Atlantic 




Energy-Related 


100 


All Doctorates 


100 


East South Central 




Energy-Related 


100 


All Doctorates 


100 


West South Central 




Energy-Related 


lod 


All Doctorates 


100 


Mountain 




Energy-Related 


100 


All Doctorates 


100 


Pacific 




Energy-Related 


100 


All Doctorates 


100 


U S, Possessions 




Eoergy-Related ' 


_b 


All Doctorates^ 


100 



f^hysics/ 



4 

6 

2 
7 

2 
6 



2 
6 

7 
6 

2 
7 

2 
6 

2 
6 



^Earth, 
Environment, 



Psychotogy Other 



tronomy 


Chemistry 


and Marine 


Engineering 


Sciences 


Sciences 


Reoori 


' 1 A 


i A 


3 


50 


( ^ 


7 


' 6 


9 


.11 


4 


17 




25 


7 


1 n 
1 u 




5 


52 


/ 2 


4 


5 


6 . 


16 


3 


17 . 


/ 20 


24 


6 


.■^ 1 ' 


20 


6 


46 / 


4 


5 


5 ' 


6 


15 


3 


15 / 


24 


24 


6 


12 


20 


7 


37 / 


7 


5 


8 


3, 


12 


3 


11/ 
/ ■> ^ 


36 




0 




15 


10 




6 


12 


5 




12 


5* 


r 


. 27 


22 


6 


laX 


12 


— 


/ 49 


8 




5 


6 


11 


3 




30 


24 


5 


3 






45 


1 


3 


3 


5 







19 


26 


18 


6 


21 


13 ' 


19 


32^ 


4 


.5 


3 


10 


8 


MO 


16 


24 


19 


6 


16 


14 


13 


44 


4 


5 


2 


8 


9 


6 


18 


23 . 


23 


6 








_b 




_b 




6 


7 


3 


18 


30 


21 


. 12 



^he states in each region are listed in Table 4-1 a. . 

^Sample size too small to permit meaningful calculations of percentage distribution. 

SOURCE: Depart/p6nt of Energy, based on National Academy of Science data 
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The East South Central region was the only one having a higher 
percentage of mathematicians among the energy-related doctorates 
than among all doctorates. Onl^the West South Central region had 
a smalTer percentage of physicists among the energy-related than 
among all doctorates. Only two regions, New^England and West 
South Central, had smaller pereentages of earth, environment, and 
marine scientists among the energy-related than among all doc- 
torates. 




73 / 



4.2 SALARIES BY EMPLOYMENT.FIELDS 



TABLE 4-2a. Ei;rtployment Fields and Salary Percentiles 
Energy-Related Doctoral Scientists and Engineers 
Employed Population, 1975 



Employment Field 

Average. All, Employment Fields 

Mathematics 

Physics/Astronpmy 

Chemistry * 
Earth, Environment, ^ 
and Marine Sciences 

Engineering 

Civil * 

Chemical 

Electrical 

Nqclear 

Mechanical 

Fuel techr^logy/Petroleum 





Materials Science 

Scien|^s ^ 

c(jnomic^conometrics 

ychology and Other 
Social Sciences 
ther Fields 

— ^ — f^— — ^ 

fiftieth percentile is the median salary founch efnDlDvment field. 

IRCE: Department of Enerov. based on Natmfkl Academy of Science data. 



10th 


25th 


50th 


75th 


90th 


Percentile 


Percentile 


Percentile^ 


Percentile 


Percentile 


4> IO,OUU 




$25,900^ 


$31,100 


$38,700 


18,200 


22,000 


24,800 


30,600 


38.900 


18,200 


20,700 ' 


24,400 


29.700 


36,200 


18,300 


22,800 


26,600 


31,500 


40,000 


18,800 


21,800 


26,500 


34,200 


40,800 


19.600 


22,200 


26,000 


30,900 


37,800 


18,700 


20,200 


22,100 


28,200 


32,900 


21 ,300 


24,200 


27,200 


31,800 


40,500 


18,900 


21,300 


24,900 


32,800 


42,000 


20,000 , 


23,400 


26,200 


30,700 


36,400 


18,400 


20,400 


24,000 


' 28,500 


-'iS2,100 


22,500 


25,600 


28,800 


36,100 


42.200 


20,560 ^ 


f 24,000 


27rf)00 


. 31,300 ' 


37,100 


16,200^ 


18,900 


22,300 


26,600 


> ' 31,600 


18,4Mir' ^ 


21,300 


, 26,600 


35,900 


55,700 


lisoo 


17,600 


22,300 


27,300 


34.000 


.#200 


23,600 


30.300 


40,700 


50,100 




a general trend in all employment fields for absotiite 
ri.c^s to increase between each higher percentile listed, 
jftanical engineer^'ha'd the smallest differences between 
d^ihetieth j^Kentiles While economics/econometrics 
P|||j^feren^p^||^Sfi these tvyb .percentiles 
F^gH^rles ^^P^tenth and twenty-fifth percentiles (pre- - 




There, 
salary^ 
Civji' ^ 
• the'' 
had 

"'"''lafiW^K-js.v; -r -w^TSJ- / VKic- 

lably wnem newer doctorates were concentrated) wer* found in 
^Tiences and in psychology and Qttier social sciences. while the 
jst salaries were in three engineering fields: chemicalif uel tech- 
jy/petroleum, and materials science. j ' . * 

difference between the lowest and highest salaries among the 
^ )l6yment specialties at the te^nth and twehity-fifth percentiles was 
ibout 45 percent. The difference betweenihe lowest (civil engineer- 
ing) and the highest salary ("other fields") for the me4ian (fiftieth 
percentile) was 37percent; ihen the difference increased to 53 per- 
cent for the seventy-fifth percentile and to 76 percent for the ninetieth 
percentile. , i 




TABLE 4-2b. Median Salary Comparisons by Employment Reld 
Energy-Related and all Doctoral Scientists and Engineers 
Employed Populatloi^, 1975 



Employed Field 

All Employment Fielcts 

. ^J|1athematics 

^'hysics/Astronomy 

Chemistry 

Earth, Environment, Marine 
^Sci^nces 
Engineering 

Civil ' ^ 

Chemical 

Electrical \ 
Nuclear \ 
Mechanical y 
Fuel Technology/Petrojeum 
Materials Science 

Life Sciences 

jfomics/Econometrics ^ 
Psv^fchology and Other 
social Sciences 

)\her Fields 




\ ^ 

Median Salary 


Ratio of 
Energy-Related 


Energy-Related 


Total 


' to Total 






1.12 


, 24,800 


21,800 


1.14 


.24,400 * 


23.600 


1.03. 


26,600 


23,900 


1.11 


2^,500 V 


23,400 


1.13 


26,000 


25,100 


1.03, 


22,100 


.22,800 


0.97 


27,200 


26,2p0 


1.04; , 


24,900 


24,40ff 


^1,02 


26,200 


25,500 


' 1.03 


24,000 


23,800 


1.01 


28,800 . 


27,900 


1.03 / 


27.000 


27,300 


* •.r.02 


22,300 


22,200 


1.01 \ 


26,600 


,24,200 


1.10 


22,300 


21 ,600 


1.03 


30,300 


24,300 


1.25 



SOURCE: Department of Energy, based on National ^^ademy of s| 

The median salary for energy\rel^ed doctorates was approxi- 
mately 12 percent higher than theNmeoian salary for all doctorates 
($25,900 versus $23,100). Only civir-engVeers had a median salary 
for energy-related doctorates lower tnan for all doctorates. V 

\ .1 it 
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U.S. Government Funding Sources 



A slightly higher percentage of the .^nergy-relatdd doctorates received support 
f rom'thre U.S. goverrimenti than did al/doctoral scientists and engineers (47 percent 
versus 43 percent; see Table 5-1 a). All employmentifields except engineering and 
earth, jen^^iropment, and. marine sciences had higKrer percentages receiving U.S. 
government ^pport among the energy-related doctorates than among all doctoral 
scientists ancTfenglneers. Over 70 percent of the efiergy-related physicists and life 
scientists received U.S. government support. Am^g the Qnergy-related engineers, 
three employment fields — ciVil, chemical, annuel technology/petroleum — had 
fewer than 30 percent retei/ing U.S. govern^nt support. In the mining, nuclear, 
and materials science engtneering fields, over 60 percent of the energy-related 
er\gineers received U.S. §overiiment support. (See Figure 9.) 
^ By type of employer (rtable 5-3), the energy-related population and all doctoral 
sci6nti.sts and engineers reported widely varying percentages receiving U.S. 
goViBrnnrfent support, except'those employ^ in private business/industry where 
both the energy-reflated and all doctorates reported just over 20 percent receiving 
U.S; government support. Over two-thirds (69 percent) of the energy-related doc- 
torates employed by educational institutions received U.S. government suppprt 
V cfQmpared to only:42 percent o,f all doctorates employed by educational ihstitu- 

: Over ld',950,doctoral scientists and engineers received support from ERDA (Table 
§.-^b)>^of these, only 46 percent (5085) reported that they were energy-related. 
L'^^iong the doctorates receiving support from ERDA, less than 15 percent of the 
' life;^ientists neporteJj they were energy-related; less than 30 percent of the earth, 
ertvkonmentv-and marine scientists w6re energy-related; and approximately^40 
percent of the physical scientists were energy-related. In contrast, almost 70 
percent of the engineers who receiyed support from ERDA were energy-related. 

The doctorates who received ERDA support but ^id not indicate they were 
energy- and. fuel-related may have indicated another afea of critical national im- 
portance (see Figure 1), e.g., environment, teaching;* health, mineral resources, 
defen^e/or even food production and technology. In the case of nuclear physics 
research and accelerator-related research, the survey responde'nts may not have 
checked any of the areas of critical national importance as none of the listed 
areas wrfs appropriate to th6ir work. 

Twenty-four percent of the energy-related doctorates received support from 
ERDA compared with^only 4 percent of all doctoral scier^tists and engineers (Table 
5-1 b). Ten percent or more of the energy-related doctorates in one or more em- 
ployment field receivecl, at least partial support from the National Science Foun- 
dation, Environmental Protection Agency, Department of Interior, and Department 
of Defense. Focusing on those- receiving ERDA support, 87 percent of the energy- 
related doctorates were either physical scientists or enginep/s versus approxi- 
mately 69 percent of the nonenergy-related doctorates-from these same fields. 

Employment of ERDA-supported doctorates was cortc^ntrated in educ&tibnal 
institutions — over 50 percent. Doctorates employed by^jjifWate business/industry 
were the second most common recipients of ERDA support. 

A comparison of the primary work activities supported by ERDA and othertna- 
jor U.S. government sources of support for the energy-related doctorates re- 
vealed 30 percent of the doctorates funded by ERDA were in management com- 
pared with 28 percent for the National Science Foundation, 35 percent for the 



Ht should be noted that the actual extend of the support received from the U.S. government could 
range from a minimal amount to full support; see question 20 in the questionnaire (Appendix A). 
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Department of Defense, and 29 percent for the Department of Interior. Fifty-seven 
A percent of the doctorates funded by ERDA were in research and development 
compared with 46 percent for the National Science Foundation, 50 percent for the 
Depapment of Defense, and 51 percent for the Department of Interior, j 



Energy<Related 




Supported by 
U.S. Government 



Total 



Energy-Relatisd 




Supported by 
'U.S. Energy Re^arch and 
Developnient Administration 



FIGURE 9. Percentage of Doctoral ScientistMnd Engineers Receiving U.S. 

Government Support, 1975 
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5.1 U.S. GOVERNMENT FUNDING SOURCES BY EMPLOYMENT FIELD 



TABLE 5-1 a. Percentage of U.S. Government Supported Personnel by 

Employment Fleld^ 
Energy-Related and All Doctoral Scientists and Engineers 
Employed Population, 7975 ' 



Percent Reporting 
U.S. Government Support 







All Doctoral 






Scientists and 


Employment Fiel& 


Energy-Related 


Engineers 


Total, All Fields 


47 


'43 


Mathematics 


55 


^27 


Physlcs/Astrbnomy 


77 


^ . 63 


Chemistry 


V 


"28 


Earth, Environment, and Marine Sciences 


. I 


56 


Total Engineering . 




■ 48 ' 

r 


Civil 


29 


44 


Chemical 


• 24 


23 


Electrical . 


46 


4Z 


Industrial. Manufacturing 


54 


27 


Nuclear • , 


64 


64 


Mechanipal 


41 


42 


Fuel TechnologyyPetroleum 


20 


21 


' Mining 


62^ 


50 


Materials Science 


75 


48 


* All Other Engineering 


50 


57 


Agricultural Science 


76 


61 


Biology and Medical Science ' ' 


70 


;56 


Economics/Ecoriometrics 


40 ^ 


33 


Psychology and Other Social Sciences 


52 


33 


Other Fields ' . 


33 


23 


Field Not Reported 


30 


26 



^Indicates at leasi partial support or sponsorship of work activities by the U.S. governmefnt. 

SOURCE : Dopartrrpent of Enej'gv, based op National Academy of Science data. 

The percentage of doctoral scientists and engineers receiving U.S. 
government support vvas only slightly higher among the energy- 
related than for th6 total population; however, the rerlative percent- 
ages varied considerably apnong employment fields. Eloergy-related. 
mathematicians had tvlice the percentage receiving government sup- 
port in comparisori with all mathematicians. Energy-related earth, 
environment.'and marine scientists, l^owever, had only seven-tenths 
the percentage receiving U.S. government support as did all earth, 
environment, and marine scientists. , 

Energy-related engineers reported a slightly lower percentage re- 
ceiving government support than did all doctoral en.giaeers, but this 
was the result of lower percentages /eported mainjy by civil engi- 
neers and by th|e "all other erigirieerihg" group. 
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TABLE 5-lb. Employment nelds and U.S. Government Funding Sources 
Energy-fiBlated Doctoral Scientists and Engineers 
Employed Population, 1975 

Number^Ret^iving^U.S. Goyernment Support 



Employment Field 


Energy-Related 
Totar 


National 
Science 
Foundation 


Environmental 
Protection 
Agency 


ERDA 
(AEC) 


Nuclear 
Regulatory 
Commission 


Department 
of 
interior 


Department 
Offense 


All 

AH 

Other 


Total. . All Fields 


9.810 


1.765 


493 


5.085 


699 


982 


1,395 


2.757 


Mathematics 


246 ' 


49 


9 


149 


20 


13 


51 


'38 


Pt»ysics/Astronomy 


2.027 


. 386 


17 


1.410 


80 


22 


. '313 


371 


Chemistry 


1.286 


, .279 


29 


699 


68 


53 


* 295 


231 


Earth. Environment, and 
Marine Sciences 


937 


221 


4 

. 105 


188 


69 


444 


90 


235 


Engineering 


. 3.966 


526 


.193 


2,2^1 


404 


319 


580 


1.031 


Agricultural Sciences 


20Ji 
340 


b 


. 49 : 


0 


0 


64 


0 


^162 


Biology and Medibal 
Science * 


/1 26. 


s 

1 1 


166 


21 , 


15 


0 


150 


Economics/Econometrics 


^ 252 

^::v'279 


, 75 


14 


23 


.0 


0 


11 


188 


Psychology and Other 
Social Scienqeis 


.54, 


■ 27 


. 45 


28 


14 


25 


204 


Other Fields 


213 


/ 44 


27 


114 


9 


; 38 


18 


94 


Field Not Reported 


63 • , 


■ 5 


12 


10 


0 


\ Q 


12. i " 


53 



.. s.^S^^^^^^ one or .ore 

md.vKJuals reported for all agencies is larger thart' the total number r;ce?.°ng s5,po^'^'°"''^^°*^^- 9°''^ 

SOURCE: Dep«rtmont of feVgy. based on National Academy of Science data, - . 

SHghtly less thari^ne-half of all eriirgy-i^elated doctoral scientists 
and engineers received some government support during 1975 Of 
tho$e receiving ^vernment support, approximately one-half re- 
ceived It from ERDA. the most common source of government sup- 
port for SIX of the employmejit fields. Agencies such as the Federal 
Energy Administration and the FederaH'ower Commission are in- 
cluded m the "all other" category of fundfng sources. 

■ . ■ ■ . ■ ■ : 
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5-1c. Engineering Employment Field and U.S. Government Funding Sources 
^nerffY'Related Doctoral Engineers » . ' . 
Employed PopulatloritS 1975 



Number Receiving U S, Goverpment Support 



Erigineeririg 
Employmerii Field 


Energy-Related, 
' as. Govt.. . 
Supported 
Total.* 


National 
Science 
Foundation 


Environmental 
Protection 
Agency 


ERDA 
(AEC) 


Nuclear 
Regulatory 
Commission 


Department 
of 
Interior 


Department 

of ' 
■ Defense 


.All / 
Other 


Total, Engineering , 


3,966 


526 


.193 ^ 


2.^81 


404 


319 


580 


1,Q31 


Civil . ' . 


.123 


10 


0 


54 


32 


29 


7 


39 


Chemistry 




57 


29 


299 


-10 ■ 


70 


36 


67 


' Electrical 


202 


94 


10 


60 


38 


36 . 


49. 


56"^ 


.Industrial. Manufacturing 


31 


13 


0 


"^16 


0 


0 


0 


2 


Nuclear 


750 


-24 


12 


^5 
235 


- . 146 


0 


" 48 


64. 


^Mechanical 


, 463 


91 . 


1Q 


38 


0 


23 ^ 


148 


Fyej Te(^nology/' 
' Petroleum 


' ' 124 


.0 


8 


46 


0 


8 


42 


40 


" * Minipg . ■ . ■ ^ ' 


86 ■ 


. 10 . 


0 


19 


0 


78 


0 


0 


Materials Science 


310 


37 


/O 


204 


36 


9 


. 5a 


49 


* AlI'Dther Engineering 


i;424 


190 


124 


743 


104 


89 




l 566 



^Inc^ij^tes at least partial support sponsorship of work activities by theUS. government, Numbef of individuals reporting one or more 
of U.S. governxn^nt fu/idiog support. Because some individuals reportecl multipJe sources of U.S. government funding support, the 
Individuals reoorted. for all agencies Is larger than the total nfUmber receiving support, 

SOURCE: D«*partment*of Ermrjy, based on National Academy of Si:Ience data, 

r ^ERDA: provided support fof one-fourth of all fen 
p^rs and fof §8 percenj of those who received U.S. government 
3up^brf^ERpA >yas the mos^^ cbnimon source of U.S. government 
support for all engineering f itelds^t exdept electrical and mining, with 
support ranging from ^3 perpent.fbr ciyil ehgineers to 51 percent for 
nuclear engineers. " '«? , 

-- • ^ * ■'. : ■ . . ■ . ■ . . ■ ■ , . 
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5.2 U^. GOVERNMENT FUrwJlNG iSp 



TABLE 5-2. U.S. Government Supported Personnel by Primary Work Activity 
- energy-Relfited and All Docfo^^af Sc/enf/3^ afid Eng/neers . 
Employed Population, 1975 



U,S, Gove rn ment SufportBd^^'^ 
^ ^ AiiDoctora^^ 



Prirhary WorkActivity 



Energy-Related 



TQtal, All Activities^> ^ ".i'--'^.'' 

^ t^ilanagemenVAdministratioh/Tbt 

^4^riagement, Research and . 
Developrrieat V ( ' y"^ . ' 

•Managecnent, Other 

. ' Management, Bo.th , 

Research and PevelQpment, Total. 

Basic Research 

Applied Research 

Development , ' . 

Design-^ . 

Jeaching 

Consuiting 

^. Other and 'No Report 



• Number 


Percent 


Number - 


Percent 




9,610 - 


47 . ^ 


' 1t3,131 , . 


■ 




2,608 . 


. 42 


23,122 ' 






' 2,131 
.319 


';^49'^-;' . 

24 


. ' °14,854- 
■ 5,098 




f : 


•158 ' 




'3,170 


42j 




•5^194 


. '55. .' ■ 


52,558 


- 63 




1,950 




r.; ,29,/'21 


76 




2,823, 


51 


*' i9;22a . 


.'.57 




421 


,',.'32 


3,608 ■ 


36 ■ 




123 : 


■, 25 


■ 578 \ 


'37 




839 ^ 


41 


25,347 


' 27 




323 ^ , 


^ 32 


, 1 ,988 ^ 


35 \ 




^23 ' 


45 


9,538 




■' t ; 



Indicates at least partial support or sppnsorship of worV activities by ' ' 

SOURCE : Dap.ytment of Energy, b^sed on National AcadernsiMMhIence data. ' ' , ' '. 

1 For the thVee most, comrrton priij^ 
energy-relatf ^*>responde.rtfs— ma^^^ of resfearch and develop- 

ment, basic r^tearch, and applied research —the percentag^s receiy- 
ing U.S. government support were fairly close for the energy-related 
.and all doctoral scjentists gnd engineers. The largest differences in. 
pe'rcehtages receiving U.S. government support were repo"rtea''in the ' 
- "managen^ent, both" activity and in the design activity, both eif which 
5 pad much smaller percentages of energy-r'elated. doctorates receiv- 
• ing U.S. governipe^nt. support, and ih the teach rng activit;^ vyhere 
energy-related doctorates had a much larger percentage F6ceiving 
U.S. government support. ' V . * ' 

Energy-related doctol^ates.engaged'ii^ research and development 
had the largest percentage receiving U.£gao\^nieht funds in 1^ 
ERDA was the .most comrfton source 

all of the primary work activities except'^lchin'^ ' . ' ' 
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5.3 U.S. GOVERNMENT FUNDING SOURCES BY TYPE OF EMPLOYER 

TABLE 5-^. U.S. Government Supported Pefsonnel by Tyjpe of Employer 
V ' Energy-Related and All Doctoral Scientists and Engineers 
' Employed Population, 1975 

— « : I 

• ' U.S. Government Supported^ 

All Doctoral 



Type of Employer 


1 '8 


^Y'Related * 
y. - Qe^cent 


Scientists and Engineers 
Number Percent 


Total, All Emplo/ers' . ^^VV^ 




r"" 47 


- 113,131 


43 


lousiness or Industry 


2,757 


23 


14,442 


22 


^ , Educational Institutions 


4,060 


69 


64,151 


42 


.'sjjy .S. Government, Civilian 


1,985 


100 


^ 19,477 


100 


^State and Local Government 


44 


27 


2,387 


53 


Nonprofit Organizations 
r^^^pther Employers and No Reptort 


904 


88 


6,179 


73 


60 


' 73 


6,495 


62 



yr 1 : : ■ 

^Indicates at least partial support or sponsorship of work activities by the U S, government 



SOURCE: Department of Energy, based on National Academy of Science data, ^ 

Approximately one-fourth of the energy-related doctorates in 
business/industry and in state and local gdvernments received U.S. 
government support. The percentage o.f energy-related doctorates 
that received U.S. government support for other types of employers 
was approximately 70 percent or above. 

ERDA was the most common source of funding for energy-related 
doctorates in business/industry, educational irtstitutrons, and non- 
* profit organizations. Twenty-eight percent of the energy-related 
doctorates employed by the U.S. government worked for ERDA. 

The percentages of energy-related doctorates and all doctoral 
scientists aind engineers in business or industry who, received U.S. 
govern ment support were about the same. However, artiong the other 
types of employers (excluding the U.S. government), the percentage 
receiving support varied considerably between the ene'rgy-r6(ated 
and all doctorates.'^Educational institutions, nonprofit organizations, 
and the "other employers" group (health, military, international 
agencies, etc.) all had substantially higher [Dercentages of energy- 
related employees receiving U.S. government support in comparison 
with all doctoral Sdientists and engineers. 




5.4 U.S. ERDA FUNDED DOCTORATES 

TABLE 5-4a. Distribution of ERDA'Supported Personnel by Employment Field 
,^ Energy-Related and All Doctoral Scientists and Engineers 
Employed Popi^latlon, 1975 



68 



arine 



/ 



Employ mefit Field ^ 

Total, ERDA Funded^^ 
Mathematics 
Physics/Astronomy 
Chemistry 
} Earth. Environment, and 
Sci^ces 
Total Engineering 
Civil 

Chemistry 
Electrical 

industrial, Manufacturing 

Nuclear 

Mechanical 

Fuel Technology/Petroleum 
Mining 

Materials Science 

All Other Engineering 
Agricultural Sciences 
Biological and Medical Science ' 
Economics/Econometrics 
Psychology and Other Social Sciences 
Other Fields 

No Report ^ 



ERDA Supported ^ 






All Doctoral 


Enerqy-Refated ' 


Scientists and Engineers 


Number 


Percent 


Number 


Percent 


5.085 


100 


in 


1 nn 


149 


3 


\J\J\J 


O 


1.410 


28 


3.590 ■ 


33 


699 


14 


1,509 


14 


188 


. 4 


690 


A- 

6 
\j 


2.281 


45 


3,324 


30 


54 


1 


o 75 




'■. 299 


6 


358 


Q 
o 


60 


1 


76 


1 • 

1 


. 16 




16 


0 


605 


12 . 


795 


.7 


235 


5 


356 


3 


46 . 


1 


57 


1 


19 




. 19 


_^b 


204 


. 4 


302 


3 


. 743 




1,270 


12 


0 




33 


c 


166 


J • 


111090 


10 


23 




43 


c 


45 


1 


. 70 ■ 


♦1 


114 


2 


208 


2 


10 


b 


44 





'^Indicates at least partial. support or sponsorship of work activities by ERDA. 

^Sample size was too small lo permit meaningful calculations for percentage distribution. ' 

^Less than 0.5 percent, 

SOURCE: Department of Energy! based on National Academy of Science data. 

The distribution of ERDA support among the energy-related popu- 
lation was similar to the distribution of ERDA support among all 
scientists and engineers by employment field, primary vyork activity, 
and type of employer. The largest difference was reported in the 
engineering employment field. Within primary work activities, the 
largest differences were in basic research, applied research, and 
teaching. ^ 

The ERDA funded doctorates who did not indicate they were 
energy-related t5869 out of 10,95^) were relatively concentrated: by 
employment field — medical ahd biological scientists; physical scien- 
tists; and earth, environment, and marine scientists; by type of em- 
pfoyer — educational institutions and nonprofit organizations. As 
noted earlier, these ERDA funded doctorates who did not indicate 
ihey were energy-related may have indicated other areas of critical 
riational importance (e.g., teaching, health, environment, mineral 
resources, defense, or food technology) or they may not have indi- 
cated any area (e.g., doctorates working in nuclear physics research 
or accelerator-related research). 
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TABLE &-4b. Percentage of ERDA Supported Within Total U.S. Government Supported by Employment Field, Primary Worl( Activity, 
and Type of Employer Energy-Related Doctoral Scientists and Engineer^ Employed Populsitlon, 1975 



Employment Field 

Total, All Fields . 
Mathematics / 
Physics/Astro/omy ' 
Chemistry / 
Earth, Environment, and 
Marine Sciences 
TotaL Engineering 
Civil ^ 
Chemical 
Electrical 
Industrial, 

Manufacturing 
Nuclear 

Mechanical « . 

Fuel Technology/ 
Petroleum 
Mining 

Materials Science 
All Other Engineering 
Agricultural Sciences 
Biology and Medical 
Science 

Economics/Econometrics 
Psychology and Other 
Social Sciences 
Other Fields 
No Report 



Energy-Related, 
U.S. Government 
Supported 

9.810 
246 
2.027 
1,286 

937 

123 
453 
202 

31 
750 
, 463 

124 
86 
310 
1.424 
201 

.340 
252 

279 ' 
213 
63 



Percent of U.S. 
Government Supported 
Receiving 

ERDA Funds^ Primary.Work Activity 



Energy-Related 
U.S. Government 
Supported 



52 
61 
70 
54 

20 
58 
44 
66 
30 

52 
81 
51 

32 
22 
66 
52 
Q 

49 

9 

16 
54 
16 



. Total, Management/ 
Administration 

Management, Research 
and Development 

Management, Other 

Management, Both 
Total, Research and 

Development 

Basic Research 

Applied Research 

Development 
Design 
Teaching 
Consulting 
Other and No Report 

TYPE OF EMPLOYER 

Business or Industry 
Educational Institution 
U.S. Government, Civilian 
State and Local Government 
Nonprofit Organization 
Other Employers 



2,609. 



m 

5.1 94; J^:, 

1,950:v?i^^ 
-2,823 " * 

421 

123 

839 

323 

723 



2,757 
4.060 
1.985 

44 
904 

60 



Percent of U.S. 
Government Supported 
V Receiving 
ERDA Funds'" 



58 

61 
34 
59 

56 
50 
58 
65 
68 
25 
37 
37- 



03 
53 
28 
32 
68 
12 



^Percentage of individuals reporting one or more sources of U.S. governmentfunding who received atieastpartof the U.S. government funding from.cHDA. 
SOURCE:. Department of Energy, based on National Acade^my of Science data. \ 

Over one-half of the U.S. government supported, energy-related 
doctorates employed as jnathematicians, physicists, chemists, en- 
gineers, and in the "other fields" group received at least part of their 
support from ERDA. 

ERDA supported over one-half of the U.S. government supported,' 
energy-related doctorates in management/jad ministration, research " 
and development, and design. Fortheenergy-relatedxloctorates who 
received U.S. government support in business/industry, edaqational 
institutions, and nonprofit organizations, one-half to *ijPo-thirds 
received support from ERDA. ^ ^ 
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TABLE 5-4c. ERDA Funded and All U.S. Government Funded by Employment Field 
All Doctoral Scientists and Engineers 
Employed Population, 1975 







Total U,S, 




ERDA Funded^ . 


Government 


Employment Field 




Total, All Fields 


10,954 


113,131 


Percent 


100 


100 


Mathematics 


353 


4,608 


Percent 


3 


4 


Physics/Astronomy 


3,590 


11,304 


Percent 


33 


10 


Chemistry 


1,509 


9,303 


Percent 


'14 


8 


'Earth, Environment, and Marine 


690 


6,745 


Percent 


6 


*B 


Engineering 


3,324 


20,145 


Percent 


30 


18 


Life Sciences 


1,123 


37,068 


Percent 


10 


• 33 


Psychology and Social Sciences 


113 


20,057 


Percent 


1 - ^ 


18 


Other Fields 


208 


2,99& 


Percent 


2 


3 


No Report 


44 


^905 


Percent 






^Indicates at least partial support or sponsorship of work activities by U.S. government agencies. * 
^Less than 0.5 percent. 4. 


• 



SOURCE: Department of Energy, based on National Acadennv of Science data. 

The distribution of doctorates suf)ported by ERDA Was quite cNf- 
ferent from the distribution of doctorates funded by all U«S. govern- 
ment agencies. ERDA funded doctorates were relatively more pon- 
centrated in physics/astronomy and engineering and relatively*less 
concentrated in life sciences and psychology and social sciences, 
ERDA provided funds to about three out of ten of all doctoral physi- 
cists who recced funds from one or mere U.S. government agency. 
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\ ' Questionnaire 

1975 Survey of Doctoral Scientists and Engineers 



APPENDIXn/V— 



1 975 SURVEY OF DOCTORAL SCIENTISTS AND ENGINEERS ^ 
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL SCIENCE FOUNDATION 



j»> THE ACCOMPANYING LETTER requests your isuUnce in this bienniil survey of doctortl scicntbts md engiiwrs - including the Odds of the natural and 
social sciences, mathematics, and engineering. 

^PLEASE READ the in^tmctions for each question carefully and answer, by printing your reply or entering an 'X' in the appropriate box. 
Please CHECk the pre-prtnted information to be certain thai it b correct and complete. " 

PLEASE RETURN iheirompleled fotm in the enclosed envelope to the Commbsion on Human Resources.^H 638, National Research Council, 21 01 Constitution 
Avenue. N.W , Washii^ton. D C 20418. ' i ■ 

NOTE: ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND USED IN CROUP COMPARISONS' FOR RESEARCH 
P*/RPpSESONLY. 



/ 



If your name and^Mdress are inconect, please enter correct information on the lines provided above. Include ZIP CODE. 
ILthere b an alten{ate address through which you can always be reached, please provide it on the line below. 



ERIC 



City 



Slate 



ZIP CODE 



J 



1. OalBOlBinh 

Mo Day Year 



2. Stata or ForalQn 

Country ol Birlh 



3. Citlzanship 

USA Non USA. specify country 

Ol' 



1 I 



(20-21) 



4. Sax 122} 
1 [j Male 2 ["] >ema!e 



S. Racial/Ethnic 
Idantlflcation 



0 . White/Caucasian 

1 j Black/Negro/ Afro-American 

2 American Indian > 



3 . Mexicari American/Chicano 6 □ Other Aisian 

4 , . Puerto Rican-American 7 [J Other^ specify 

5 ; Oriental 



6. List in tha labia balow all colltglata and Qraduata ^*or«at, axcludlng honorary dtgraat, that have baan awardad to you. Plaasa 
chack tha pra-prlnlad Information, Including tha numbar and nama ol tha tpaclalty from tha Mat on paga 3, to ba ca'rlaln that tt Is 
corVacI and complatb. 



Typa of 
OaQrta 


Qrantad 

Mo. Yr 


Major Flald (Use Specialties List) 
Name ■ • Number 


A 

Inttltullon Nama City (or campus) & Stata * 


Bachalor't 






i 


Maatar's 


i . 






Ooctorala 








Othar, 

Specify 






4 



PLEASE NOTE that In Itamt 7-10 Information It raquaatad lor both tha currant yaar, at of ttra wfiik ol Fabruary d-IS. 1Q7S, and latt 
yaar, at of tha waak of Fabruary 10-16, 1974. 



7. What wat your amploymani ttatua at of tha parlodt Indlcatad? 

(Check only one category in each year.) 



7a. 

A 



1974 1975 

Employed full-Vme, science or engineering related position . . i 
Employed full-time, nonscience or nonengineering related 

position _ 

Employed part-time, science or engineering related position 3 □ — 

Employed part-time, nonscience or nonengineering related 

position H ^ L1 

Postdoctoral appointment (fellowship, traineeship, 

research associateship. etc ) j5 

Unomplpyed and seeking employment 0 6 □ 

Specify numberof months unemployed: {66-67} 

Unemployed and notseeking employment 07 0 

Retired and not employed "! □ 8 

Specify yearol retirement: (68-69) 



If you ware arhployad futl-tlma during Fab- 
ruary 9*15, 1Q7S, In a potltlon unralatad to 
tclanca or anglna'aring, what wat tha IMOST 
Important raaton lor taking tha potltlon? 

Prefer nonscience or nofiengineering ^^^^ ' 

position □ 1 

Promoted out of science or engineering 

position 2 

Pay is better ' , □ ^ 

Locational preference □ 4 , 

Scienc^or engineering"position not j 
available • tl.s! 



Olher. specify;. 



<70) 



If you. war* amployad part-time 



1 DYes 



Other, specify:. 



_ □ 9D 
(64) (65) 



during Fabruary 9-15, 1976, war* 
you taaking fulhtlma amploymani? 2 □ No 



86 



(71) 



Please do not write ^. . 
In this space : * 



1 2-9 ctr « 
/ 



12 y3 \4 15 16. 
I 

1 7 18 19 20 21 



24 25 26 

L.1...I ...I 

27 28 29 



30 31 32 33 34 35 



36 37 38 
'39^40^41 



4 2^43 * 44^ 45^46 ^4 7 ' 



I ..,_l 
48 49 50 



54 55 56 57 58 59 



60 61 62 63 



i 64 65 



66 67 68 69 



70 "^71 



71 



i. Which cal«90||^iow mal.tf«Kr1b«atl)tlyp« of orqanlullon 9. What w«r« lh« primary (A) and a«Condary (fi) wort activlIlM 



of your pfli 

(Check 



Dloym»f)| OR poalddtloral appoint m«n I? 



onl9 



Ltegory In each year.K 



Business or indiiiU!i 

Junior college, 2-y^t|^m|pe. technical 

institute 
Medical school^ 

4*year gollege or univeTTSffiRHfar t^th 
medical school - 
, Elementary or secondary jchd 
Hospital or clinic 
US. military service, active djjt; 
J- missioned Corps, eg . USPHS 
^ U.S. government, civilian em pl6y 
^1^;' Slate government 

Vocal or other government/ specil 

ational Agency 
[fotit organization, other 
citnic. or educational m j 
ify 



1974 1075 

..n 1 □ 
.\n 2 n 



6 



Applied resf^ff^-^'i::,'.- 
OevelopmehS of eqi}t| 




relele^ to your poalllon? 

(Check only one box In each column.) 

Management or administration of; A B A B 

Research and development , , □ □ 1 □ □ 

Other than research and development n n 2 QQ 

Both □ □ 3 □ □ 

Basic res^ycb'^."-,'^.:';/ □□ 4 □□ 

□ Q 5 □ n 

lipment. products, 

systems, data , □ C] 6 □□ 

oosion □ n 7 □ n 

Teaching-. , . . . : 8 □ □ 

Report or other technicailjfitlng. editing' . . . □ □ 9 □ □ 

Production ^ L J L J 10 n tl 

Consulting. specHv: * . [ 1 [1 11 □ □ 

Professional servlcM to individuals ( . . [ J □ 12 □ Q 

ri a 13 n □ 

("] □ 14 G □ 

Other. .speqify:. i ['] 15 D □ 

(10. '3) (14-17) 



'^'^A-''' Quality control. Inspection, testing 
^^^i^';^^'^^'^*' '"^^^.^''"O. purchasing, estimatin 



^y** and Employment ^^afllej '^'^ ^^^'^■i^ tWtr'^otb the number and title of the aclentlfic apeclalty 

^Qfl^iy^ related to your Prln^lfilT^ ^ot on the ilat. 



' > Nufnber'-. Tilte of SpediaMy' 



\ .Number 



Tide ol Specially 



(21 -23) 



* • ^ 'fi^^ f^^^* anawer it«mtf 1 1 iHroutih l)'T«g|rdrnt| your tmployment during the WMk of F«bruery US, .1$78, 



11.' What percent of^'Sii 

' atMvltlet? 

. , ■ . . . , . . ■ * ' % 
ManlitjemeM.,<3^acJm(nistraiion*'<^*^' ' 

F^«ary|( and development , ..• 

* ■ ' ^^hjer^an"researcKartcIdeveloprnert.t 

' "' '.n^dtp V.* ' .. 

a sjpre search . 
■ ••''^^k^iicid research 
vjl^/Deyelopment 
^^esi^n .. y 
. Teaching 
• ; Consultijiq ^ ^ 
Othftr, specify! . 

Sic. 



«j devdte, to eacf) of tht fpHowIng 12. pieate give the neme ol your principal employer (organiza- 
tion, company,- etc., or, If aelf-employed, write "aelf'*), and 



: <24) 
.1261 

: (28)*'; 
i30i 

^^''L (321 

-L^L. (34);-, 



actftal place of employment. 



WSrtJ]pi^£rTiplqye^ , ' 



*■ ■ ■ (4or >' f ■ ' 




Stale 



ZIP Code 

(50-54) 



. per year (55-57) 



• ' not In^lud^onurfij^^vertirne., summer teaching. or'oth^P^ayrtiertt lor professional work. 



13. What.^hrea thibaalc annuj^l tJ(ian''ksaoclate4yii&£^r proletalonal 
employment during the week pff^bruary 9-15, ip^^jl^ • poaldoc- 

v-'.^ toral appointment (e.g.. f^lo'wfhlp. tralpMet(l£M^ what f 

\ . wi^a your annual tti^nd plu«|'^lowf nc«»? - ^'j^' ^ '^f^^S-i^^r^ i 

NOTE: Basic annual sdl*(^/your anngal salary before d'edUcPdrrj^for income tax. soclfel security, retirement etc but does 

■ Ml academically emptoyyl: ; j V? 

a. Check whether aalary waa for ^.iSs-to moh^hj^pr' 

b. Did you hold a tenured position during February _ 

c. What la the renk of your position? , ■''^ ■"[ 

1 □ Professor , r^gjjbn In'strul^qr'.v 

2 DAssdciale Professor 

3 n Assistant Professor 




-12 months.;^'' 
975? ••Cbii; .] 1 



(58) 

I No If yea, what year was the tenure granted? 

(59) * 

* (60-61) 




7 □ President or-Chancellor 

8 n Other. specify;_J 

9 LJ Does not apply 



I J I 1 L_J 

72 73 74 75 



10 11 12 13 



14 15 16 17 



24 25 26 27 28 29 , 
30 31 32 33 34 35 



36 37 38 39 40 4t 



44 45 48 47 48 49 

^50^1~^2^3"V4" 



59 60 81 



EKLC 



72 



87 



14. How mtny ytar* of proUttlont) work txpvrltnct. Including Ittchlng, htvt you hid? ■ Yoar(a) (63-64) 

15. Htvt you tvtr htid • posldoclorti appolnlmtnt? 0 □ Yes 1 □ No (65) 

^ llyjis, lisl below Ihe ilme periods of your most recent postdoctoral appolntm«ftti. % 



Appolntmtnt 

Mojt Recent , , . . . 
Second Most Recent 
Third Most Recent . . 



Starting Yeer 



Total Moniha 



{66-67). 
170-71). 
<74.75). 



(68-69) 
(72-73) 
(76-77) 



How many other postdoctoral appointments have you held?_ 



(78) 



16 4^av0 you aver bean a full'llma am* 
^oyaa (excluding summer employ- 
man!) ol.buainese or Industry since 
ea>r)ing your doctorete? 



0 riYes 
\i yas. 



1 DNo 



(10) 



17. Have you ever been e fulNtlme em* 
ployei^^tihcludlng summer emplo|ir 
, manoWen ecedemic IneHlutlon or 
^ organUatlon since eernlng your 
* doctorataf ^ 



18. 



|lave you ever been e (ull«1)me am* 
ployea (excluding summer employ- 
manl) ol government (federal, slete. 
'^r locet) since eernlng your doc- 
torete? 




For how marry year^? 

: ^Year(5^ .(n-i2) 

II you, were employed by 
business* fr Industry In Feb- 
ruary, 197i, check here □ . II 
I not, how pneny years ago did 
you> leav|^ your most r*eei1^t 
business or Industry employ- 
ment? i , 

Year(s) (14-15) 



0 n Yes 



1 CTNo 



(tS) 



0 L"] Yes 
>l yes, 



1 DNo 



(22) 



For how mar>y yeers? 

_^ hearts) (17-18) 

I. If yeu were employed by*i^. 
ecademlc •<nstltulTpn otjm^ 
ganlzellon In Februery, 197^, 
^ase check he#p □ . ^If not . 
t(h6w meny yeers ago did you 
leave your m6«l recent aca- 
demic empkHfrfitnt? 
_Vei|r(s) (20-21) 



e. For how many yeers? 

Ycarfa^ (23-21) 

b. II yoMflbre employed by gov- 
ernmPTt |n Februery, 1975. 
check here LI . M not, how 
• meny years ago did you leave 
your rnost recent government 
employment? 

Year(s) (26-27) 



Listed below arr seleg^ ^plcs of criticel nalftknal Iniarast. II you devoted a signilicanX p^Fj^portion ol your prolessionat time to 
a^l^l these problerp^pas In Februery, 1975. please ch^eck the box for the one on which you spent the MOST time. 

• • Edijcation. 

1^ Teachtng ^ - 
2 Ci Other 
□ Health 



. 7 



□ De^nse ^ 

Environmeniaf proleclion. pollution contrjOj • 
Space ^Qff 

□ Crime prevention'^d control 



8 □ Fdod-productidW and technology 

9 Q Energy and fuel 
1C p Olherlrineral resources 
11 Q Community development- and services 
12-3 Housing (planning, desigM. construction) 
1^ Q Transt)ortalibn, communications 

14 □ Other, specify. . 



(28-29) 



20. 



W^ Ay ol your worli In Februery supported or sponsored by 

0 L ] Yes 1 C} No 2 □ Don't ^Wm ' ' 

If y jas , which of th^^^wing feder^agenciss or departrnents were 

31 c nAsa , ' 

32 I \ Nali>n^|fccience Foundation 

33 f ! Environlvntal Prc^ction Agency 

34 L^j^nergy Resea'rch Ir Development Administration (AEC) 



U.S. Qovernment lunde? 

supporting the work? (Check all that apply.) 



(30) 



35 n ^Sfcclear Regul^ry Commission (AEC) 

36 [') Agency tor IMernarional Development 

37 ^1 Department ol the Interior 

JS^fn Natioita^t Institutes of Heatth, HEW ■* 

39~Sj Alcohot. Drug Abuse & Mental Health Administration, HEW 
40 n Office of Education. HEW 



4r-Q'j Other HEW. specify:^ ' 

42 QJ Department of Defense 

43 □ Department of Commerce 

4I □ Department of Agriculture . ^ 

45 [J Department of Transportation 

46 □ Department of Justice *\ 

47 "[J Deparlmeni of Housing and Urban Development 

48 n Other agency or department, specify:. 



49 [_'! Don'i know source agency 



1 1 


L_.) 1 


10 


11 12 


L„I 


1 I 


13 


14 15 




1 L_J 


. 16 


17 18 


L_J 


.1 ^_..J 


19 


20 21 


L._; 
22 


23 24 


L._J 


L_J.._J 


25 


26 27 



63 94 

'it 



66 67 68 69 



L. L..L.._J 
70 71 72 73 



\ 



28 29 



1 1 


L 1 


1 1 




3t 


32 


33 


34 


L_l 


L 1 


J 




35 


36 . 


37 




L_J 


I— : 


L J 


, .)■ 


39 


■ 40 


41 


42 


I 1 


L_ J 


L _J 


1 J 


43 


44 


45 


46 




I J 






47 


18 







ERIC 



83 



73 
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APPENDIX B 



List of Doctoral Degree Specialties 
and Employment Fields 



DEGREE AND EMPLOYMENT SPECIALTIES LIST 



MATHEMATICAL SCIEPICES 
000 Algibri 

010 - Antlysif & Functional Anjlyiit 
020 - Gtomttry 
030 : Logic 

040 - Number Theory' 
052 - ProtMbilitv 

065 - M^th, Statittkf (im alto 544, 670. 725, 729) 
060 - Topologv 

060 - Computing Thaory & PTKtic* 
062 - Oparationt RaMarch (im alio 477) 
065 - Appliad MathamatiCf 
089 - Combinatorics & Finita Matbamatica 
091 - Phytical Mathamatict 

098 - Mathamatict. Gan«ral 

099 - Mathamatict. Ot.har* 



ASTRONOMY 

101 ■ Astronomy 

102 Attrpphyticf 

PHYSICS V 

110 Atomic & Molacular Physics 
120 - Elactromagnatism 
130 - Machanics 
132 - Acoustics 

134 • Fluids 

135 - Plasma Physics 
136 -Optics 

138 - Thermal Physics 
140 ■ Elamentary Particles 
150 - Nuclear Structure 
160 - Solid State 
ite - Physics, General 
199 • Physics. Other • 



r 



CHEMISTRY 

200 - Analytical 
210 - Inorganic 
215 - Synthetic Inorganic & Organometallic 
220 - Organic 

225 • Synthetic Organic & Natural Products 
230 - Nuclear 
240 - Physical 
245 - Quantum 

250 - Theoretical ^ 

255 - Structural , 

260 - Agricultural & Food 

^5 - Thermodynamics & Materm Properties 

270 • Pharmaceutical 

275 - Polymers 

280 Biochemistry (lee also 540) 
285 Chemical Dynamics 

298 - Chemistry. General 

299 - Chemistry, Other' 

EARTH. ENVIRONMENTAL & 
MARINE SCIENCES 

301 - Mineralogy, Petrology 

305 - Geochemistry 

310 • Stratigraphy, Sedimentation 

320 - Paledhtology 

3^0 • Structural Geology 

341 - Geophysics (Solid Earth) 

Geomorph., Glecial Geology 
Hydrology 
Oceanography 

AtmoiQheric Chemistry & Physics. 
Atmo^^ic Dynamics 
AppliA<*ology. Gaol. Erjgr., Econ. Gaol. 
Environmental Sciervee, General > a 
Environmental Scrervet, Other* ^ 
Marine Scier>ces, Other' 
Earth SclerKet.' Generel 
Earth Sciancea, Other' 



350 
360 
370 
381 
382 
391 
3(88 
,389 
397 
398 
399 



ENGINEERING 

400 - Aeronautical & Astronautical 

410 - Agricultural 

415 - Biomedical 

420 - Civil 

430 - Chemical 

435 Ceramic 

440 - Electrical 

445 • Electronics 

450 - Industriel, MaMjfacturing 

455 - Nucleer 

460 ■ Engineering Mechanics 
465 - Engii>eering Physics 
470 - Mechanical 

475 - Meullurgy & Phys. Met. Eny. 

477 - Operations Research, Systanns (see also 082) 

479 - Fuel Technology. Petrol Engr. 

480 • Sanitary /Environ mental 

486 • Mining , . 

497 - Materials Scferxe Engr. 
49ft- Engineering/Qeneral 
491 - Engineering. Other' 

AGRICULTURAL SCIENCES 

500 - Agronomy \ 

501 . AgVicultural Economics 

502 - Animal Husbandry 

504 - Fish & Wildlife 

505 - Forestry 

506 - Horticulture 

507 - Soils & Soil Science 

510 - Animal Sciences 

511 - Phytopathology 

51 7 - Food Science & Technology (see also 573) 

518 - Agriculture, General. 

519 - Agriculture, Other' ^ 



MEDICAL SCIENCES 

520 • Medicine & Surgery 

522 - Public Health 

523 • Veterinary Medicine 

524 - Hoipital Administration 
527 - Parasitology 

534 - Pathology 

536 • Pharmacology 

537 - Pharmacy 

538 - Medical Sciences, General 

539 - Medical S(:iences. Other' 



BIOLOGICAL SCIENCES 

540 - Biochemistry liee also 280) 
542-Biophy^f 

544 - Bidmtri^s. Biostatistics (see also 055 

^0. 725, 729) 

545 • A^tomy 

546 • Otology 

547 - Enribryology 

548 - Immunology*, 
550 • Botany 

560 - Ecology a 
562^- Hydrobioio^ 
564 - Microbiology & Bacteriology 

566 - Physiology, Animal 

567 • Physiology, Plant 

569 - Zoology 

570 Genetics 

571 - Ent^j^ology 

572 - Mplecuiar Biology 

573 - Food Science & Technology (tee also 51 7) 
674 - Behavior/Ethology 

\ 578 • Biological Sciences, General 
579 • Biological Sciences. Other' , 



PSYCHOLOiQY 
600 - Clinical 

610 - Counseling & Guiderxe 

620 - Oeveldpmental & Gerontological 

630 - Educational 

635 - School Psychology 

641 - Experin>ental 

642 - Comperetive 

643 - Physiological 

650 - Industrial & fVsonnel 
660 Personality 

670 - Psychometrics (tee alto 055,-544. 725, 729) 
680 - Social 

698 - Psychology, General 

699 - Psychology. Other' 

SOCIAL SCIENCES 

7(X) • Anthropology 
703 • Archeology 

708 • Communications' 

709 - Linguistics 

710 • Sociology 

-720 - Economics (see also 501 ) 
725 - Econometrics (tee also 055. 544, 670, 729) 
729 - Social Statistics (aea also 055. 544, 670, 725) 
740 - Geography 
745 - Area Studies' 

750 - Political Science, Public Administration 
755 - International Reletions 
70 - Urben & Reg. Planning 
775" History & Phil, of Science 

798 • Social Sciences, General 

799 - Social Sciences. Other' 

y 



ARTS& HUMANITIES 



841 ; 



• Fine & Applied Arts (including Music, Speech, 
Drama, etc.) ' 

842 - History 

843 - Philosophy, Religion. Theology 
845- Languages & Literature 

846 ■ Other Arts and Humanities' 

EDUCATI(>N & OTHER 
'^^Pei^F E ^SjgjKl A L F I E LPS 

938* education k 

882 - Business Administration 

883 ■ Home Economics 

884 - Journalism 

685 - Speech and Hearing Sci'erK^s 

886 ■ Law, Jurispruderxe 

887 - Social Work , 

891 • Library & Archival Sciertce 

898 • Professional Field. Other' 

899 - OTH^R FIELDS' 



A 



'ld«r^tify the 



0 M 

ipecjtic field m the space provided on the quettionneifl. 



